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Executive Summary 
In Illinois, excessive sedimentation continues to be a critical water quality issue that has 
both environmental and economic consequences. Water supply reservoirs and shipping lanes 
need to be dredged periodically to maintain function. Furthermore, research shows that excessive 
sedimentation can directly or indirectly degrade the biological health of streams. The Illinois 
State Water Survey (ISWS) established the Benchmark Sediment Monitoring Program (BSMP) 
in 1980 to monitor instream suspended sediment concentrations and loads at 50 locations 
throughout Illinois. Of the 50 original monitoring sites, 15 are currently active. An additional 
sediment monitoring station was added to the network in 1995. Long-term suspended sediment 
data collected at these 15 monitoring sites represent a unique dataset that is important in 
assessing long-standing sediment rates in Illinois.  
In this report, a summary of the raw data collected during water years (WY) 1981-2016 
from 14 of the 15 sediment gaging stations active in 2016 is presented. Using the available 
suspended sediment and discharge data, annual and composite suspended sediment discharge 
relationships were developed using methods of least squares regression and the Ferguson (1986) 
log-transformation bias correction factor. The resulting sediment-discharge relationships were 
used to estimate annual loads and annual mean sediment concentrations at each monitoring 
station with a complete discharge record for all water years. The individual annual loads were 
averaged to obtain mean annual load estimates. The total load at each station was then divided by 
the total volume of water that flowed past each station during that time period to obtain average 
sediment concentrations. Three Kendall τ trend analyses were then conducted to determine the 
presence or absence of temporal trends in annual mean discharge, annual load, and annual mean 
concentration at each of the 14 monitoring stations. 
The average annual suspended sediment loads, sediment yields (i.e., a measure of the 
amount of sediment load generated per unit of watershed area), and mean concentrations varied 
substantially at each Benchmark Sediment Monitoring Network (BSMN) station. The La Moine 
River at Colmar (ISWS #242) and Spoon River at London Mills (ISWS #229) had the largest and 
second largest average annual sediment yields, which were estimated to be 479 and 472 tons per 
year per square mile (tons/yr/mi2), respectively. The two La Moine River stations at Ripley 
(ISWS #245) and at Colmar (ISWS #242) had the highest and second highest mean annual 
sediment concentrations, or 595 and 583 milligrams per liter (mg/L), respectively. In contrast, 
the Rock River at Rockton (ISWS #103) and the Kankakee River at Momence (ISWS #125) had 
the smallest average annual sediment yields (66 and 85 tons/yr/mi2, respectively) and suspended 
sediment concentrations (80 and 78 mg/L, respectively). Long-term sediment yields and 
concentrations were closely related and were generally greater for gaging stations in the areas of 
thicker loess deposits along the west side of Illinois. Sediment yield estimates can help identify 
watershed areas that might benefit the most from the implementation of conservation practices 
designed to reduce sediment loads. The total amount of sediment loads at a monitoring station 
varies depending on the stream’s discharge and sediment concentration. 
Trend analyses conducted using the Kendall τ method suggest, with at least an 80 percent 
confidence level, that no trend in annual discharge was exhibited at any of the 14 BSMN stations 
during WY 1981-2016. The Kendall τ analysis results also suggest that, with at least an 80 
percent confidence level, the mean annual load and mean annual concentration decreased at five 
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and seven of the 14 gaging stations during the same period, respectively. At the 90 percent 
confidence level, only four and six of the stations showed statistically significant decreasing 
trends in annual mean load and annual mean suspended sediment concentration, respectively. 
Three of these stations showed decreasing trends in both sediment load and concentration. The 
data collected in the BSMP provide valuable baseline data on sediment transport rates 
throughout Illinois. These data will be particularly useful in evaluating, monitoring, and 
documenting the success of conservation efforts such as the Conservation Reserve Enhancement 
Program (CREP) throughout Illinois.  
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1. Introduction 
  
 Erosion and sedimentation have become critical issues in Illinois for the past several 
decades. Initially, the concern was primarily the loss of soil productivity for agricultural crops, 
with less emphasis on off-site environmental impacts. The 1982 Illinois Water Quality 
Management Plan, developed by the Illinois Environmental Protection Agency (IEPA) after 
extensive research and public review, stated that "the most severe agriculture-related water 
quality problem is soil erosion and sedimentation" (IEPA, 1982). Similarly, the 1984 Illinois 
State Water Plan, developed after three years of public review and discussion of all water 
resource issues in the state, identified erosion and sediment control as the number one water 
resources issue (Illinois State Water Plan Task Force, 1984). The 1984 plan stated that 
"excessive soil erosion on 9.6 million acres of Illinois farmland was threatening their productive 
capacity, degrading water quality, accelerating eutrophication of reservoirs, silting streams, and 
degrading fish and wildlife habitat."  
  
In more recent years, much of the concern about erosion and sedimentation has been 
focused on the impact that sedimentation has on environmental quality, particularly within the 
Illinois River basin. The nature of the sedimentation problem in the Illinois River Basin and its 
impacts has been documented in several reports by the Illinois State Water Survey (ISWS) and 
Illinois Natural History Survey (Demissie et al., 2016; Demissie et al., 2004; Demissie et al., 
1992; Demissie and Bhowmik, 1986; Bhowmik et al., 1986; Bellrose et al., 1983; Bhowmik and 
Demissie, 1989). In addition, several conferences have been organized to discuss the issue. After 
the first Illinois River Conference in 1987, the Illinois Governor requested that the Illinois State 
Water Plan Task Force review the conference proceedings, Management of the Illinois River 
System: The 1990s and Beyond (Water Resources Center [WRC], 1987), and recommend actions 
that could be implemented. The resulting document ranked soil erosion and siltation as the top-
priority problem for the Illinois River and stated that "sedimentation, today's major pollutant of 
our nation's agricultural waterways, is the primary obstacle in preserving some semblance of the 
historic Illinois River for future generations" (Illinois State Water Plan Task Force, 1987).   
 
By the mid-1990s, the general agreement was that erosion rates within the Illinois River 
Basin were above the tolerable limit and that off-site impacts of the eroded soil must be 
addressed by the agricultural and environmental communities of the state (Demissie and Akanbi, 
1994). In 1994, the Illinois River Valley Partnership was initiated by the Lt. Governor, and the 
Illinois River Strategy Team was convened. The goal of this initiative was to develop a 
restoration plan for the Illinois River Basin based on the integrated inputs of public and private 
parties that had an interest in the Illinois River watershed. The resulting plan, "The Integrated 
Management Plan for the Illinois River Watershed" (Illinois River Strategy Team, 1997), 
contained 34 recommendations compiled by more than 150 participants. Several of these 
recommendations that are closely tied with sedimentation issues were: 
 
• "Encourage the beneficial use of sediments through three options for the use of 
dredge material. 
• Implement backwater lake and side channel sediment management measures at 
selected locations. 
• Assess the feasibility of implementing a temporary drawdown in conjunction with 
scheduled maintenance of the navigation system to dry out and compact deposited 
sediments. 
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• Complete the ongoing work to determine the extent of shoreline erosion on the 
Illinois River due to boat-generated waves and pursue recommended controls or 
remedies accordingly. 
• Establish water level management programs throughout the watershed for sediment 
management, water banking, and flood crest reduction. 
• Stabilize unstable streams in rural and urban areas, particularly streams where the rate 
of magnitude of erosion yields abrupt or progressive changes in location, gradient, or 
pattern because of natural or human-induced changes. 
• Promote and implement cost-effective efforts for reducing soil erosion from forests, 
bluffs, woodlands, gullies, pastures, and streambanks. 
• Improve monitoring of water and sediment of Illinois streams." 
 
In 2018 the Lt. Governor and Rivers of Illinois Coordinating Council requested the Prairie 
Research Institute to assess the progress of the 1997 Integrated Management Plan (IMP) for the 
Illinois River Watershed (http://hdl.handle.net/2142/99065).  
 
In the U.S. Army Corps of Engineers’ (USACE) Illinois River Basin Restoration 
Comprehensive Plan with Integrated Environmental Assessment (USACE, 2007), excessive 
sedimentation is identified as a system-limiting factor and states that “Increased sediment loads 
from the basin have severely degraded environmental conditions along the main stem Illinois 
River by increasing turbidity and filling backwater areas, side channels, and islands.” The Illinois 
River Basin Restoration Comprehensive Plan (USACE, 2007) also identified the following three 
sediment reduction objectives: 
 
• “Reduce total sediment delivery to the Illinois River by at least 10 percent by 2025. 
• Reduce total sediment delivery to the Illinois River by at least 20 percent by 2055. 
• Eliminate excessive sediment delivery to specific high-value habitats both along the 
main stem and in tributary areas.” 
  
The Benchmark Sediment Monitoring Program (BSMP) is a long-term suspended 
sediment monitoring program that was initiated by the ISWS in 1980 to help guide, design, and 
evaluate ongoing restoration activities. The goal of the BSMP has been to develop a 
comprehensive long-term database of suspended sediment transport in Illinois waterways 
(Allgire and Demissie, 1995). This database can be used for the following purposes: 
 
• Identify watersheds with high erosion rates.  
• Evaluate the effectiveness of erosion control and agricultural soil protection programs.   
• Identify areas of potential degradation of surface water supplies.   
• Estimate sediment loads in nearby unmeasured streams. 
• Estimate sedimentation rates of lakes and reservoirs for use in future designs of water 
supply and recreation reservoirs.   
• Determine long-term trends in sediment transport.  
 
 A long-term sediment database of sufficient record length and sampling frequency to 
address these questions is invaluable in water resource planning. Oftentimes, only a few years of 
such data were used to answer technical and scientific questions of environmental programs and 
policymaking, and thus, could not be used to evaluate the interrelationships between the physical 
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environment and varying hydrologic conditions over time. Therefore, long-term data allow not 
only the ability to make informed policy, program, and design decisions more accurately but also 
to establish relationships between changes in streams’ water quality and changes in land use, 
climate, and/or the implementation of conservation efforts. 
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2. Background 
 
 
2.1 Benchmark Sediment Monitoring Program 
 
History  
  
In 1980, the Illinois Benchmark Sediment Monitoring Program (BSMP) consisted of a network 
of 50 monitoring stations throughout Illinois that is referred to as the Benchmark Sediment 
Monitoring Network (BSMN). In the first year, the program approach was to perform daily 
sampling at 27 stations predominantly co-located with USGS sampling efforts between April and 
July, while other stations were collected weekly (Bonini and Bhowmik, 1981). In 1982, the 
number of monitoring stations was reduced to 31. Reductions continued over the years due to 
funding constraints and some U.S. Geological Survey (USGS) stations were closed. Figure 1 
indicates the number of active sampling stations by water year (WY) from 1981 to 2019. 
Monitoring stations were occasionally added or closed to determine sediment transport rates 
within selected drainage areas and watersheds. Table 1 lists all sediment monitoring stations that 
have been part of the monitoring network since WY 1981 through the analysis period (WY 
2016), the ISWS identification number, station name, USGS identification number, drainage 
area, and water years sampled for each station. Figure 2 shows the locations of the monitoring 
stations listed in Table 1. A complete listing of published reports describing the BSMP and the 
collected data is provided in the bibliography (e.g., Allgire, 1997, 2001a, 2001b, 2002; Bonini 
and Bhowmik, 1981; Bonini et al., 1983; Davie, 1988, 1989, and 1990). 
 
 
 
Figure 1. Number of active Benchmark Sediment Monitoring Network stations by water year 
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Table 1. All BSMN Stations Since 1981 
ISWS USGS Station name Drainage area Period of record
number number (sq mi) (in water years)
107 5550000 Fox River at Algonquin 1403 1981
108 5529000 Des Plaines River at Des Plaines 360 1981
112 5444000 Elkhorn Creek near Penrose 146 1981
115 5539000 Hickory Creek at Joliet 107 1981
116 5540500 DuPage River at Shorewood 324 1981
117 5552500 Fox River at Dayton 2642 1981
127 5467000 Pope Creek near Keithsburg 183 1981
230 5566500 E. Branch Panther Creek at El Paso 30.5 1981
231 5554490 Vermilion River at McDowell 551 1981
234 5525500 Sugar Creek at Milford 446 1981
235 5564400 Money Creek near Towanda 49 1981
236 5567510 Mackinaw River near Congerville 767 1981
237 5568005 Mackinaw River below Green Valley 1092 1981
243 5495500 Bear Creek near Marcelline 349 1981
251 3339000 Vermilion River near Danville 1290 1981
358 5592100 Kaskaskia River near Cowden 1330 1981
359 5587000 Macoupin Creek near Kane 868 1981
360 5592800 Hurricane Creek near Mulberry Grove 152 1981
365 5593520 Crooked Creek near Hoffman 254 1981
368 3380500 Skillet Fork River at Wayne City 464 1981
374 5597500 Crab Orchard Creek near Marion 31.7 1981
101 5418950 Apple River near Elizabeth 207 1981, 1982
104 5435800 Kishwaukee River near Belvidere 538 1981, 1982
106 5439500 S. Br. Kishwaukee River near Fairdale 387 1981, 1982
110 5551200 Ferson Creek near St. Charles 51.7 1981, 1982
114 5551540 Fox River at Montgomery 1732 1981, 1982
121 5466000 Edwards River near Orion 155 1981, 1982
233 5525000 Iroquois River at Iroquois 686 1981, 1982
247 5582000 Salt Creek near Greenview 1804 1981, 1982
248 5578500 Salt Creek near Rowell 355 1981, 1982
250 3336900 Salt Fork River near St. Joseph 134 1981, 1982
252 5576500 Sangamon River at Riverton 2618 1981, 1982
254 5576022 S. Fork Sangamon River below Rochester870 1981, 1982
357 3344000 Embarras River near Diona 919 1981, 1982
363 3346000 N. Fork Embarras River near Oblong 318 1981, 1982
366 5594000 Shoal Creek near Breese 735 1981, 1982
369 3379600 Little Wabash River at Blood 1387 1981, 1982
371 5597000 Big Muddy River at Plumfield 794 1981, 1982
232 5526000 Iroquois River near Chebanse 2091 1982
113 5446500 Rock River near Joslin 9549 1983
119 5447500 Green River near Geneseo 1003 1983
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Table 1. All BSMN Stations Since 1981 (Cont’d)  
 
 
 
ISWS USGS Station name Drainage area Period of record
number number (sq mi) (in water years)
367 5594800 Silver Creek near Freeburg 464 1981, 1982, 1984-1988, 1990-2010
102 5435500 Pecatonica River at Freeport 1326 1981, 1982, 1984-2016
370 3381500 Little Wabash River at Carmi 3102 1981-1985, 1993-2016
229 5569500 Spoon River at London Mills 1062 1981-1987, 1992, 1994-2016
362 3345500 Embarras River at St. Marie 1516 1981-1988
361 5592500 Kaskaskia River at Vandalia 1904 1981-1988, 1990-2016
242 5584500 La Moine River at Colmar 655 1981-1988, 1993-2016
118 5556500 Big Bureau Creek at Princeton 196 1981-1990
123 5542000 Mazon River near Coal City 455 1981-1997, 2002-2013
103 5437500 Rock River at Rockton 6363 1981-2016
249 5572000 Sangamon River at Monticello 550 1981-2016
378 3612000 Cache River at Forman 244 1981-2016
125 5520500 Kankakee River at Momence 2294 1982-1985, 1987, 1988, 1991, 1993-2016
228 5469000 Henderson Creek near Oquawka 432 1983-1988
105 5440000 Kishwaukee River near Perryville 1099 1983-1990
124 5527500 Kankakee River near Wilmington 5150 1983-2016
245 5585000 La Moine River at Ripley 1293 1984-1990, 1993-2016
122 5555300 Vermilion River near Leonore 1251 1984-2016
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Figure 2. BSMN stations since 1980 
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Current Status  
 
 The BSMP is part of the ISWS Water and Atmospheric Resource Monitoring Network 
(WARM) and currently consists of 15 active sampling stations. This study focuses on 14 BSMN 
stations with records through WY 2016. Table 2 lists the 14 BSMN stations and their locations 
are illustrated in Figure 3. Detailed descriptions and pictures of these sampling sites can be found 
in Allgire and Demissie (1995). The station information includes site location, drainage area, 
observer sampling location, crop reporting district, topographic map location, and photographic 
views upstream and downstream from each sampling location. 
 
 
2.2 Study Objectives 
 
 The goal of the Benchmark Sediment Monitoring Program is primarily to provide data 
required for investigating and quantifying any long-term suspended sediment transport trends 
that may be occurring in Illinois streams. Since annual sediment transport rates naturally vary 
depending on hydrologic conditions, having a long-term period of record is important for 
conducting sediment trend analyses. For more than 36 years, the BSMP has been collecting 
instantaneous sediment concentration and discharge data at 14 monitoring stations. Data 
collected at these long-term monitoring stations provide a rare opportunity to assess sediment 
transport trends in Illinois. This report presents the results of these monitoring activities and 
investigates the presence or absence of sediment transport trends at 14 BSMN stations. To 
achieve this goal, the following tasks were identified and completed: 
 
• Compile and plot the data collected for the 14 BSMN stations (Appendices A-D). 
• Use the BSMN data to develop a single period of record (or composite) sediment load 
discharge rating curve for each of the 14 monitoring stations (Appendix E). 
• Use the BSMN data to develop annual sediment load discharge rating curves for water 
years 1981-2016 for each of the 14 monitoring stations (Appendix F). 
• Estimate annual sediment loads and annual average suspended sediment concentrations 
for water years 1981-2016 at each monitoring station (Appendix G and H). 
• Estimate the mean annual sediment load and average sediment concentration at each of 
the 14 monitoring sites. 
• Use Kendall τ trend analyses to identify the presence or absence of temporal trends in 
annual mean discharge, suspended sediment load, and concentrations for each monitoring 
site.   
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Table 2. BSMN Stations Analyzed in This Study 
 
 
 
ISWS USGS Station name Total number of Period of record
number number water years (in water years)
102 5435500 Pecatonica River at Freeport 35 1981, 1982, 1984-2016
103 5437500 Rock River at Rockton 36 1981-2016
122 5555300 Vermilion River near Leonore 33 1984-2016
123 5542000 Mazon River near Coal City 29 1981-1997, 2002-2013
124 5527500 Kankakee River near Wilmington 34 1983-2016
125 5520500 Kankakee River at Momence 31 1982-1985, 1987, 1988, 1991, 1993-2016
229 5569500 Spoon River at London Mills 31 1981-1987, 1992, 1994-2016
242 5584500 La Moine River at Colmar 32 1981-1988, 1993-2016
245 5585000 La Moine River at Ripley 31 1984-1990, 1993-2016
249 5572000 Sangamon River at Monticello 36 1981-2016
361 5592500 Kaskaskia River at Vandalia 35 1981-1988, 1990-2016
367 5594800 Silver Creek near Freeburg 28 1981, 1982, 1984-1988, 1990-2010
370 3381500 Little Wabash River at Carmi 29 1981-1985, 1993-2016
378 3612000 Cache River at Forman 36 1981-2016
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Figure 3. BSMN stations analyzed in this study 
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3. Methodology 
 
3.1 Data Sources 
  
The sources of data used for sediment load estimation in this study were the ISWS Benchmark 
Sediment Monitoring Program and the USGS. The BSMP collected instantaneous suspended 
sediment concentration and discharge data for the 14 stations that were obtained for WY 1981- 
WY 2016. Only three of the stations, namely Rock River at Rockton, Sangamon River at 
Monticello, and Cache River at Forman, have complete records of data for the analysis period as 
presented earlier in Table 1. Mean daily discharge data required for the analysis were 
downloaded from the USGS website (https://www.usgs.gov/centers/cm-water/data-tools). 
 
 The instantaneous sediment loads (𝑄𝑄𝑠𝑠) in tons per day for all BSMN samples were 
computed by multiplying the instantaneous discharge with sediment concentration and can be 
expressed as follows in equation 1:  
                                                                       𝑄𝑄𝑠𝑠 = 𝑘𝑘 × 𝑄𝑄 × 𝐶𝐶𝑠𝑠 (1) 
 
where 𝑄𝑄 is the instantaneous discharge in cubic feet per second (cfs);  𝐶𝐶𝑠𝑠 is the instantaneous 
suspended sediment concentration in milligrams per liter (mg/L); and 𝑘𝑘 is a unit conversion 
factor and is equal to 0.0027.  
 
Throughout this report, the BSMN refers to the 14 sediment monitoring stations within 
the BSMP. In general, all methods described in sections 2.2.1-2.4.2 apply to all stations within 
the BSMN.   
 
 
3.2 BSMN Suspended Sediment Sample Collection and Analysis 
 
Sampling Techniques 
 
 The Benchmark Sediment Monitoring Program uses techniques that are based on and 
similar to sediment data collection techniques used by the USGS. For detailed descriptions of 
these and other techniques, refer to Techniques of Water-Resources Investigations of the United 
States Geological Survey (Guy, 1969; Guy and Norman, 1970; Porterfield, 1972).   
 
 All BSMN sites are located at continuous recording streamgaging stations so that 
observers can read the river gage height when samples are collected. The USGS prepares copies 
of discharge rating tables for all the monitoring stations. Using the stage-discharge ratings for 
each gaging station, the instantaneous discharge is computed based on the stage reading at the 
time of sediment sampling. The instantaneous suspended sediment load transported by the river 
past that gaging station at a particular moment can then be computed using the instantaneous 
discharge and concentration for each sample. 
  
 The BSMP collects three types of data, which include weekly samples, cross-section 
calibration samples, and particle-size cross-section calibration samples. A weekly sample is 
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taken at each station at a fixed location or vertical referred to as a box site, which is usually 
located at the thalweg of the main channel and contains sampling equipment installed on the 
bridge. Sampling equipment consists of a California-style sediment box that houses a cable, reel, 
and sampler. Most samplers used for the network are DH-59 depth-integrated samplers that 
weigh approximately 24 pounds and are made of brass. Figure 4 shows the typical sampling 
equipment installed at the stations. A depth-integrated sampler continuously collects a water-
sediment mixture from the moment the sampler is submerged until it is raised above the water 
surface. Figure 5 depicts the sampling zones of a DH-59 sampler. Proper depth-integration 
sampling involves lowering the sampler to the riverbed at a constant speed or transit rate. When 
the sampler comes in contact with the riverbed, the direction of sampler is immediately reversed, 
and the sampler is raised at the same rate of transit until it clears the water surface.  
 
The second type of sampling is cross-section calibration sampling, which is used to 
calibrate box samples by comparing the ratio of the box sample concentration with the average 
concentration of the entire river channel cross section. This ratio can then be used to adjust the 
box site concentration to reflect the actual suspended sediment concentrations in the stream. This 
calibration can also be used to relocate the box site in the cross section to obtain a more 
representative sample. Cross-section sampling involves collecting suspended sediment samples 
at several verticals across the entire river channel cross section using equal-width-increment and 
equal-transit rate methods. These two methods entail collecting samples at equally spaced 
verticals across the entire length of the channel cross section using the same vertical transit rate 
for all samples. This technique yields samples that are each proportional to the total streamflow 
and sediment load (Guy and Norman, 1970). The number of verticals required for equal-width-
increment and equal-transit rate measurements depends on streamflow and sediment 
characteristics at the time of sampling. Spacing between the verticals is determined by dividing 
the stream width by the number of verticals selected. The BSMP uses a general guideline of 10 
to 20 verticals per cross section, and all cross sections for the network are collected using this 
method.  
 
The third sampling scheme is particle-size cross-section calibration, which is essentially 
the same as cross-section calibration sampling, but samples are composited by the laboratory and 
analyzed for particle size. Particle size is reported as a sand/fine split analysis with a percentage 
of the suspended sediment sample reported as finer than 63 microns.      
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Figure 4. Typical equipment used to collect sediment samples (photo by Ryan Williams) 
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Figure 5. Measured and unmeasured sampling zones in a stream sampling vertical with respect 
to velocity of flow and sediment concentration (from Edwards and Glysson, 1998) 
Frequency of Sampling 
Weekly box site samples were collected by contracting with private citizens (observers). 
Each observer was paid a small fee each week to collect a sample and complete the necessary 
paperwork. This procedure has been determined to be the most time- and cost-efficient method 
to collect a single weekly sample from a large area network. ISWS personnel trained observers to 
use proper sampling procedures. The observer’s duties were to collect a weekly sample as near to 
the same day each week as is practical.  The observer then recorded onto the sample bottle cap 
the date and time the sample was collected, gage height from the USGS gage, and sample water 
temperature. This information was also logged into a field sheet, which the observer keeps with 
the case of sample bottles. The field sheet was important for cross-checking in cases when some 
of the information on the sample bottle became unreadable between the collection time and 
sample delivery to the laboratory. ISWS personnel who are responsible for the sampling station 
collected samples every 15 to 20 weeks. The observer was resupplied with clean sample bottles 
and invoiced for payment of samples collected. Samples were then transported to the ISWS 
Sediment Laboratory in Champaign for analysis.   
Cross-section samples were part of the quality assurance procedures necessary to verify 
that representative suspended sediment concentrations were reported. The sediment monitoring 
program scheduled cross-section sample collection approximately every six weeks. Every other 
cross-section sample is analyzed for particle size. However, due to individual sampling-site 
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characteristics and personnel time constraints, some cross-section samples were collected less 
frequently. Cross-section calibration sampling was always conducted by trained ISWS field 
personnel.   
 
 
Laboratory Analysis 
  
The suspended sediment samples were transported to the ISWS Sediment Laboratory in 
Champaign and analyzed using the filtration method or the evaporation dish method. Analysis 
results are reported as milligrams of sediment per liter (mg/L). Particle size samples were 
analyzed by the sieve method to determine the percentage of sand and fine material or the 
sand/fine split. The division grain size is 63 microns and was reported as a “percent finer than” 
percentage. Guy (1969) described the procedures for these methods in detail.  
 
 
Quality Control for Suspended Sediment Samples 
 
 Care was taken to ensure the reliability and accuracy in recording all collected data. 
Specific protocols for data recording were followed, and observer stage and discharge readings 
were cross validated with USGS databases whenever possible.   
 
 After a suspended sediment sample had been analyzed in the laboratory, the sediment 
concentration value was entered into a computer database along with the date, time, and location 
where the sample was collected. Water temperature and stage height occurring at the time the 
sample was collected was also recorded. The instantaneous discharge at the time of sampling 
was then estimated using the stage-discharge rating table provided by the USGS for that 
particular gaging station. Sample identifying information and analysis results were then cross-
checked with the original field log sheets to correct any data errors and identify any samples that 
appeared to have unexpectedly high or low concentrations for a particular stream flow. 
Unexpectedly high or low concentration values can be a result of natural fluctuations within the 
sediment transport regime of a stream or due to one or more errors introduced in sample 
collection or analyses, reading of river stage, and/or the estimation of discharges.       
 
 Because of the natural variability in a stream’s hydrologic and sediment flow regime, 
identifying potential sources of error is problematic. However, samples with unusually high or 
low concentrations were investigated to determine possible explanations for the unusual 
concentrations. If a satisfactory explanation could be deduced, then the samples received 
clearance for inclusion in the dataset with no considerations attached. If no suitable explanation 
for the suspected sediment concentration deviation could be made, an asterisk was placed in the 
remarks column of the dataset along with an abbreviation for the suspected data component. 
Data accuracy for an asterisked sample is suspect and use of that data point requires caution in 
any further analysis. 
  
 For water years prior to 1994, the USGS has kept continuous stage records, but has 
generally published only mean daily discharge values for gaging stations in the BSMN. 
Consequently, prior to 1994, potential differences in stage readings and subsequent instantaneous 
discharge estimates were difficult to cross-validate because observer stage readings cannot be 
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directly compared with USGS values. Since 1994, the USGS has been providing an electronic 
database containing “gage” records for USGS streamgaging stations. In this database, gage 
records consist of hourly and/or more frequent stage data along with corresponding hourly and/or 
more frequent discharge estimates. Such data provide a means for validating the stage readings 
made at the time when a sediment sample was taken.  However, the USGS’s gage stage reading 
for the time when a sediment sample was collected cannot be expected to be identical to the 
stage reading made by the BSMN observer. Slight differences in stage can be expected because 
the BSMN stages are typically read from the gaging station’s wire weight gage (which is 
typically assumed to be the most accurate measurement of river stage). USGS gage stage values 
are obtained by continuous stage recorders, which are known to “drift” and give values slightly 
different from the wire weight reading to which they are periodically set to match. Subsequently, 
one can also expect the instantaneous discharge estimates made by the USGS and the ISWS to be 
slightly different. Thus, significant differences in stage values suggest that the stage recorder had 
significant drift and/or the stage was recorded incorrectly.   
  
 For the 14 active long-term gaging stations that have USGS mean daily discharge 
records, an attempt was made to identify any systematic differences in stage readings by plotting 
ISWS’ instantaneous discharge ratios to the USGS’ mean daily discharge value for that day. As 
these 14 streams drain relatively large watersheds (244 to 5150 square miles [mi2]), their 
discharges do not fluctuate significantly within a day, and the resulting ratios should usually be 
near unity. A large number of data points with values significantly smaller or larger than unity 
indicates that either the stream regularly experienced significant changes in discharge throughout 
a day and/or the stage readings obtained by the USGS or ISWS were significantly different. The 
magnitude and variation of the instantaneous to mean daily discharge ratios varied from station 
to station. At some stations, ratios were mostly near unity (Figure 6a), while at other stations, 
ratios were substantially variable (Figure 6b). Three stations were judged to have discharge ratio 
plots that suggested observer stage readings were often significantly different from those 
obtained by the USGS. These stations included the Vermilion River near Leonore (ISWS #122), 
the Kankakee River near Wilmington (ISWS #124), and the La Moine River at Ripley (ISWS 
#245). At these stations, a more detailed investigation into stage differences was conducted. For 
the Kankakee River near Wilmington (ISWS #124), data points collected in WY 1982-1984 had 
ratios of instantaneous to mean daily discharges consistently larger than unity, particularly when 
compared to ratios for samples collected in WY 1985-2016 (Figure 6b). After determining that 
the correct stage-discharge rating curves had been used to estimate the instantaneous discharge 
based on the BSMN observers’ stage readings for WY 1982-1984, no explanation could be 
found for the differences in discharge estimates. Because USGS gage records for WY 1982-1984 
were unavailable for comparison with observer stage readings, it was decided that data from WY 
1982-1984 should be excluded in the analyses performed for the Kankakee River near 
Wilmington (ISWS #124).   
 
For the remaining two stations with significant differences in discharge ratios (i.e., 
Vermilion River near Leonore, ISWS #122, and La Moine River at Ripley, ISWS #245), more 
detailed analyses were performed to identify differences between ISWS and USGS stage 
readings. These analyses were performed using USGS gage records available for WY 1994-
2016, as well as for some water years prior to 1994, for which the USGS provided gage data. For 
each BSMN sample at each of the two stations, the USGS stage value at the time of sample 
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collection was estimated via linear interpolation of the stage values recorded in the USGS gage 
records. If the difference between a BSMN observation and an interpolated USGS stage estimate 
was greater than 0.2 feet, it was assumed that the BSMN observer made an error in reading the 
stage. In such cases, the USGS stage and corresponding instantaneous discharge were used to 
describe flow conditions at the time of sampling. In some cases, the USGS “stage” record was 
incomplete or not available on days of sampling. For days with partial USGS gage data, 
determining whether the BSMN’s sample stage and discharge values were reasonable or whether 
the sample should be completely disregarded was done by carefully looking into the data case by 
case. In cases where no USGS stage data were available, the BSMN stage reading and 
corresponding instantaneous discharge values were accepted since they could not be compared to 
USGS estimates. 
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Figure 6. Instantaneous to daily mean discharge ratios: a) Pecatonica River at Freeport 
 (ISWS #102); b) Kankakee River near Wilmington (ISWS #124) 
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3.3 Estimation of Sediment Loads  
 
Long-Term vs. Short-Term Sediment-Discharge Relationships 
 
 If sediment samples are collected daily and in a manner that describes the daily mean 
suspended sediment concentration within a river, no sediment-discharge rating curve is necessary 
to compute sediment loads because mean daily loads can be determined by simply multiplying 
the daily mean discharge values by the mean daily sediment concentrations. Sediment loads for 
any given time step can then be obtained by summing the mean daily values for the specified 
periods of time. If suspended sediment samples are collected periodically, however, it is a 
standard practice to develop sediment rating curves to estimate sediment loads. Horowitz (2003) 
argued that a single long-term rating curve (e.g., a composite rating curve) that is calibrated with 
all data spanning the sampling period of record typically provides accurate long-term (e.g., 36-
year) sediment load estimates. In addition, shorter-term rating curves (e.g., 36 annual rating 
curves, calibrated using only the sediment-discharge data collected within each year of a 36-year 
record) will typically produce more accurate shorter-term load (e.g., annual load) estimates 
compared to a single long-term/composite rating curve (e.g., estimating consecutive annual loads 
using a 36-year curve in this case). The shorter-term rating curves and their concomitant load 
estimates are also more suitable for detecting temporal changes in a stream’s sediment regime, 
provided that sufficient data exist to create shorter-term sediment-discharge rating curves 
(Horowitz, 2003).      
 
To investigate temporal changes, annual loads were estimated at each station and for each 
water year using annual rating curves calibrated with only BSMN sample data collected at that 
station for that particular water year. However, there was insufficient sample data at some 
stations and for some water years to develop a suitable annual sediment-discharge rating curve. 
For these years, annual loads were estimated from a single composite rating curve calibrated 
with all BSMN data collected at that particular station. A water year was considered to have 
“sufficient” sample data to develop an annual sediment-discharge relationship if two conditions 
were met: (1) BSMN samples were collected on at least 12 calendar days within a particular 
water year; and (2) there were fewer than 20 days in that water year when daily mean discharge 
values exceeded the largest discharge at which a BSMN sediment sample was collected during 
that year. The second criterion was adopted because much of a stream’s sediment load is 
transported at higher discharges. Collecting sediment samples at these higher discharges is 
important if suitable sediment-discharge relationships are to be developed (Markus and 
Demissie, 2006).   
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Developing Sediment-Discharge Relationships and Estimating Annual Loads 
  
 Annual sediment-discharge relationships were developed by performing linear least 
square regression on the logarithms of the instantaneous sediment load and discharge data 
collected within a particular water year. The resulting regression equations had the following 
form: 
 
                                    𝑙𝑙𝑙𝑙𝑙𝑙(𝑄𝑄𝑠𝑠) = 𝑙𝑙𝑙𝑙𝑙𝑙(𝑎𝑎) + 𝑏𝑏 · 𝑙𝑙𝑙𝑙𝑙𝑙(𝑄𝑄) (2) 
 
where 𝑄𝑄𝑠𝑠 is the sediment load and a and b are constants obtained by calibrating the regression 
equation. To estimate 𝑄𝑄𝑠𝑠, one must transform the regression into an arithmetic domain that 
introduces a bias, causing loads to be underestimated (Ferguson, 1986). To correct for this bias, a 
log-transformation bias correction factor (𝐶𝐶𝐶𝐶), introduced by Ferguson (1986), was applied, and 
the sediment-discharge relationship can be expressed as: 
 
                                                        𝑄𝑄𝑠𝑠 = 𝐶𝐶𝐶𝐶 · 𝑎𝑎 · 𝑄𝑄𝑏𝑏 (3) 
 
where 𝐶𝐶𝐶𝐶 = 𝑒𝑒(2.65×𝑠𝑠2) and 𝑠𝑠 is the standard error of the regression equation. For large rivers, it 
was assumed that sediment concentration and discharge do not vary substantially within a day. 
Sediment load estimates for each day within a water year were estimated using the equation by 
substituting the daily mean discharge for each day with the instantaneous discharge. The daily 
mean load estimates for each water year were then summed up to obtain the annual load 
estimates.   
 
 For each monitoring site, a composite linear (R1) and a composite nonlinear (R2) 
correlation coefficient-optimized sediment-discharge relationships were developed using 
methods outlined in Crowder et al. (2007). The R1 sediment-discharge relationship was derived 
using the same procedure as for the annual sediment-discharge relationships (i.e., using linear 
least squares regression and the Ferguson correction factor). The only difference was that the 
regression was performed on the logarithms of all instantaneous discharge and load data 
collected by the BSMN at a particular station for WY 1981-2016. In contrast, the R2 sediment-
discharge relationship was established by performing least-square error regression on a plot of 
𝑙𝑙𝑙𝑙𝑙𝑙(𝑄𝑄𝑠𝑠) versus (𝑙𝑙𝑙𝑙𝑙𝑙(𝑄𝑄))𝑐𝑐, where 𝑐𝑐 is calibrated to obtain a value that yields the maximum 
correlation coefficient (r2) possible for an equation of the following form: 
 
                                          𝑙𝑙𝑙𝑙𝑙𝑙(𝑄𝑄𝑠𝑠) = 𝑙𝑙𝑙𝑙𝑙𝑙(𝑎𝑎) + 𝑏𝑏 · (𝑙𝑙𝑙𝑙𝑙𝑙(𝑄𝑄))𝑐𝑐 (4) 
 
After log transformation and application of the Ferguson (1986) correction factor, the R2 
sediment-discharge relationship has the following form: 
 
                                             𝑄𝑄𝑠𝑠 = 𝐶𝐶𝐶𝐶 · 10(𝑙𝑙𝑙𝑙𝑙𝑙(𝑎𝑎)+𝑏𝑏 ·(𝑙𝑙𝑙𝑙𝑙𝑙(𝑄𝑄))𝑐𝑐) (5) 
 
 Similar to the R1 sediment-discharge relationships, the R2 sediment-discharge 
relationships were calibrated using data spanning the entire period of record available at a given 
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station. Annual loads were then determined by summing the daily mean load estimates obtained 
using equation 5 for any given water year.   
 
The R2 equation is suitable for fitting sediment-discharge data that are concave or convex 
in nature (Crowder et al., 2007). Figure 7 depicts three stations within the BSMN that have long-
term sediment-discharge relationships that are nearly linear, concave, and convex, respectively. 
For comparison purposes, the R1 and R2 rating curves are plotted for each station. For convex 
and concave sediment-discharge relationships, the R2 relationships visually fit the data better, 
particularly at higher discharges. It was assumed that R2 rating curves with c values greater than 
1.5 or less than 0.5 on average provided more accurate annual sediment-load estimates than did 
the R1 curves. When R2 relationships had c values of 0.5 to 1.5, it was assumed that, on average, 
R1 curves provide the most accurate annual sediment load estimates. Thus, for years that lacked 
the data needed to estimate annual sediment-discharge rating curves, annual loads were 
estimated using either the composite R1 sediment-discharge relationship or the composite R2 
sediment-discharge relationship, depending on the c value of the R2 curve. If the c value of the 
R2 curve for that station was less than 0.5 or greater than 1.5, the R2 curve was used to compute 
annual loads. If the c value was between 0.5 and 1.5, the R1 relationship was used to estimate 
annual loads.  
 
 
Total and Mean Annual Load Estimates 
  
 For each monitoring station, total and mean sediment loads were computed for each 
station. Note that the total load represents the sum of all annual sediment loads estimated for 
each individual station. For most of the monitoring stations, the total load is computed for the 
period 1981-2016. However, at some monitoring sites annual loads could not be estimated for all 
36 water years and thus an average annual sediment load was computed for each station so as to 
compare the amount of sediment transported at each monitoring station. The mean annual load 
was computed by dividing the total load by the number of water years for which the annual load 
was estimated at that particular station; 36 was the total number of years for most stations. 
Depending on the amount of sample data collected, individual annual loads were estimated using 
either an annual rating curve or a composite rating curve.   
 
 
Annual and Mean Suspended Sediment Concentrations 
 
 For each monitoring station, annual mean suspended sediment concentrations were 
computed by dividing annual loads for a particular station by the total discharge volume passing 
the station during each water year. The mean suspended sediment concentrations for each station 
were estimated by dividing the total load by the total discharge volume passing that station for all 
water years.  
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Figure 7. Nearly linear, concave, and convex sediment-discharge relationships: a) La Moine River at 
Ripley (ISWS #245); b) Spoon River at London Mills (ISWS #229); c) Pecatonica River at Freeport (ISWS 
#102) 
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3.4 Analyses of Temporal Trends  
 
 Watershed size, climate, geography, geomorphology, and land use patterns all influence 
runoff and stream discharge. The magnitude and variability of stream discharges, in turn, 
strongly influence annual sediment loads. For example, water years with higher discharges and 
more storm events are expected to transport more sediment than those in drier years. However, it 
must be noted that a stream’s sediment regime and annual loads are not merely reflecting natural 
hydrologic variations in stream flow due to variations in annual rainfall amount and intensities, 
but they may also be influenced by conservation efforts in the drainage areas. In this report, an 
attempt was made to identify trends in annual discharge, sediment loads, and sediment 
concentrations from WY 1981-2016 for 14 BSMN stations. Based on the observed trends, the 
likelihood that these trends in sediment load and concentration are a result of natural hydrologic 
variations or other factors is discussed.   
 
 
Kendall Tau Rank Correlation 
 
 In order to assess the presence or absence of trends in the observed annual discharges, 
sediment loads, or sediment concentrations during WY 1981-2016, the Kendall rank correlation 
analysis (Kendall, 1955) was done. The Kendall tau coefficient, which is a measure of the 
similarity between two sets of ranks, can be computed using the following equation: 
 
                                                          𝜏𝜏 = 1 − 4𝐷𝐷
𝑛𝑛(𝑛𝑛−1) (6) 
 
where 𝜏𝜏 is the Kendall rank correlation coefficient, 𝑛𝑛 is the number of ranked items, and 𝐷𝐷 is the 
number of discordant pairs (Snedecor and Cochran, 1980). The Kendall τ  has a value of +1 if 
two sets of rankings are identical (e.g., annual sediment load increases with each consecutive 
year) and -1 if the two rankings are exactly reversed (e.g., annual sediment load decreases with 
each consecutive year). The probability of randomly obtaining rankings with 𝜏𝜏 values that are 
greater than or less than a specific value can be computed (Abdi, 2007). All 𝜏𝜏 coefficients and 
the two-sided 𝑝𝑝-value, which represents the probability of falsely rejecting the null hypothesis 
(i.e., 𝜏𝜏 = 0), were computed using computer codes specifically written using MATLAB for this 
study. Thus, smaller 𝑝𝑝-values indicate the statistical significance of change in the variable of 
interest (i.e., decreasing or increasing) over time. 
 
 Based on a computed τ coefficient and the corresponding confidence level (i.e., (1 −
𝑝𝑝 ) · 100 ), detected trends are qualitatively described in this report as “increasing,” 
“decreasing,” and “no change.”  For example, let’s say a τ coefficient for an annual sediment 
load is -0.34 and has a 𝑝𝑝-value of 0.013, there is a 1.3 percent chance of falsely rejecting the null 
hypothesis that on average the annual sediment load is not increasing or decreasing over time. It 
can be alternatively stated that with a 98.7 percent confidence level there exists a decreasing 
trend in annual sediment load. Note that the negative sign of the 𝜏𝜏 coefficient indicates that the 
trend is decreasing, and its statistical significance is indicated in the confidence levels.   
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Analyses I, II, and III 
 
 To investigate temporal trends at the BSMN gaging sites, three different Kendall 𝜏𝜏 
coefficients were computed and are referred to hereafter as Analyses I, II, and III. In Analysis I, 
the 𝜏𝜏 coefficients are computed based on annual discharges, loads, and concentrations associated 
only with the years for which sediment loads and concentrations using annual sediment-
discharge relationships could be made. In contrast to long-term sediment-discharge rating curves, 
computations based solely on annual sediment-discharge relationships can better capture 
temporal changes in a stream’s sediment-discharge relationship, concomitant annual sediment 
load, and concentrations. Therefore, Analysis I is suitable for detecting any temporal trends in 
annual loads and concentrations.   
 
In Analysis II, the 𝜏𝜏 coefficients are calculated using annual discharges, loads, and 
concentrations associated with all years, regardless of whether an annual or composite sediment-
discharge relationship was used to estimate the sediment loads and concentrations. The 
advantage of Analysis II is that it maximizes the number of years that are assessed in the trend 
analysis.  
 
Analysis III was conducted to investigate how sensitive the 𝜏𝜏 coefficients computed in 
Analysis I are to the loads and concentrations estimated for WY 1981, which is the first year of 
BSMN monitoring.  During WY 1981, samples were collected much more frequently than in 
subsequent years. Thus, to avoid any potential bias in τ  values as a result of the increased 
sampling frequency in WY 1981, τ  coefficients were computed in the same manner as in 
Analysis I, but without WY 1981 data. The resulting difference or similarity in 𝜏𝜏 coefficients 
between Analyses I and III is used to determine the significance of the sampling frequency for 
WY 1981.  
 
To conduct Analyses I, II, and III, 𝜏𝜏 coefficients were computed for each station using 
the following ranking parameters: water year vs. discharge ( 𝜏𝜏𝐷𝐷); water year vs. annual load 
( 𝜏𝜏𝑆𝑆𝑆𝑆); and water year vs. annual concentration ( 𝜏𝜏𝑆𝑆𝑆𝑆), resulting in three  𝜏𝜏 coefficients for each 
analysis. It must be noted that the τ’s for Analysis I were computed using only water years for 
which annual loads/concentrations were estimated with annual sediment-discharge curves. For 
Analysis II, each τ was computed using all available water years, regardless of whether loads 
were estimated with annual or mean annual rating curves. Using the same data as in Analysis I 
but excluding the WY 1981 data, the τ’s for Analysis III were computed. 
 
 For all gaging stations, with the exception of Mazon River near Coal City (ISWS #123), 
annual mean discharges are available for WY 1981-2016. Annual mean discharges were also 
computed in the same fashion for each water year and at every station. Therefore, the  𝜏𝜏𝐷𝐷 coefficients in Analysis II should provide the most appropriate correlation coefficients for 
quantifying any trends occurring in the annual mean discharge. Note that the  𝜏𝜏𝐷𝐷 coefficients in 
Analysis I are directly comparable to the 𝜏𝜏𝑆𝑆𝑆𝑆 and  𝜏𝜏𝑆𝑆𝑆𝑆  coefficients computed using only annual 
sediment-discharge relationships.       
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4. Discharge and Sediment Sample Data 
 
 
4.1 Mean Daily Discharge Data 
  
 For each of the 14 BSMN monitoring sites, plots of the mean daily discharge values for 
WY 1981-2016 are included in Appendix A. In Table 3, the minimum, maximum, average, and 
median values of the annual mean discharges are presented for each station. The Cache River at 
Forman (ISWS #378) had the smallest mean annual discharge (322 cubic feet per second [cfs]), 
whereas the Kankakee River near Wilmington (ISWS #124) had the largest mean annual 
discharge (5788 cfs). These two stations have the smallest and second largest drainage areas (i.e., 
244 and 5150 mi2, respectively). Discharge data were not available at the Mazon River near Coal 
City (ISWS #123) for WY 1996-1998, and therefore, annual sediment loads and concentrations 
cannot be estimated for those water years.  
 
4.2 Instantaneous Discharge, Sediment Concentration, and Load Data  
  
 The instantaneous suspended sediment concentrations and loads for each BSMN 
monitoring site are plotted in Appendices B and C, respectively. These plots show the sediment 
concentration and load variability at each of the monitoring sites, including data gaps. In 
Appendix D, plots of instantaneous suspended sediment concentration vs. instantaneous 
discharge are illustrated for each station. The ranges of discharges, instantaneous suspended 
sediment concentrations, and instantaneous suspended sediment loads sampled at each 
monitoring site are summarized in Table 4. They are reflective of sample values used to calibrate 
the R2 sediment-discharge relationships, which excluded samples taken at discharges of less than 
1 cfs as the R2 numerical solution becomes undefined for such discharges (Crowder et al., 2007). 
The mean and median of the instantaneous discharges, concentrations, and loads sampled at each 
monitoring site are also provided in Table 4. The highest mean sediment concentration (374.2 
mg/L) was observed on the Spoon River at London Mills (ISWS #229), whereas the lowest mean 
sediment concentration (72.8 mg/L) was observed at the Kankakee River near Wilmington 
(ISWS #124). Table 5 shows the total number of calendar days for each water year that BSMN 
samples were collected at each monitoring station. The total numbers of days when USGS daily 
mean discharges were greater than the largest discharge sampled are presented in Table 6 for 
each water year and monitoring site. The information provided in Tables 6 and 7 was used as 
criteria to determine if there were sufficient data to develop an annual sediment-discharge rating 
curve for a particular water year.   
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Table 3. Annual Mean Discharges (in cubic feet per second, cfs) for the BSMN  
 
Water 
year 102 103 122 123 124 125 229
1981 845 4,153 1,193 452 6,024 2,889 886
1982 1,366 5,920 1,588 564 6,734 2,986 1,058
1983 1,235 5,983 1,570 573 6,675 2,809 991
1984 978 4,840 1,103 473 6,179 2,177 825
1985 1,275 5,626 714 341 5,738 2,486 901
1986 1,444 7,059 1,209 475 6,095 2,315 812
1987 1,082 5,302 807 263 4,751 2,063 737
1988 854 3,881 512 193 3,802 1,899 516
1989 547 2,504 475 329 4,997 2,186 150
1990 812 3,242 1,311 475 6,506 2,750 1,051
1991 858 3,848 1,561 735 8,744 3,743 873
1992 1,024 4,719 642 257 4,357 1,946 636
1993 2,452 9,484 2,419 819 10,385 3,604 2,205
1994 1,135 4,841 1,024 322 7,269 2,991 641
1995 876 3,789 1,268 459 5,711 2,643 1,072
1996 1,174 6,279 710 - 4,914 2,506 602
1997 1,106 5,344 789 - 6,685 3,342 615
1998 1,226 5,300 1,347 - 7,106 2,828 1,267
1999 1,410 6,033 791 328 4,256 1,975 1,105
2000 1,130 5,388 267 131 2,797 1,467 455
2001 1,141 5,541 912 355 4,015 1,892 973
2002 1,116 5,185 1,333 486 6,933 2,791 863
2003 604 2,938 321 135 3,320 1,584 270
2004 1,038 5,621 647 302 4,625 2,075 491
2005 803 3,876 1,050 378 5,308 2,505 684
2006 674 3,659 448 152 3,528 1,619 203
2007 1,242 6,202 1,598 668 6,468 2,897 794
2008 2,280 9,827 1,619 559 7,775 3,583 793
2009 1,520 7,151 1,664 627 7,366 3,427 1,752
2010 2,092 7,751 1,310 520 6,260 2,471 1,834
2011 1,394 5,820 955 417 4,900 2,487 1,088
2012 792 3,431 402 206 3,372 2,048 409
2013 1,330 6,177 1,206 381 4,590 2,003 1,346
2014 967 5,186 843 475 5,799 2,710 725
2015 889 3,994 1,221 583 7,878 3,145 865
2016 1,404 5,958 1,529 701 6,491 2,719 932
Minimum 547 2,504 267 131 2,797 1,467 150
Maximum 2,452 9,827 2,419 819 10,385 3,743 2,205
Mean Annual 1,170 5,329 1,066 428 5,788 2,543 873
Median 1,123 5,323 1,077 452 5,911 2,505 844
ISWS number
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Table 3. Annual Mean Discharges (in cubic feet per second, cfs) for the BSMN (Cont’d)  
 
Water 
year 242 245 249 361 367 370 378
1981 642 1,363 607 1,061 126 1,097 193
1982 653 1,376 592 2,216 393 3,004 293
1983 694 1,325 522 2,334 609 4,780 601
1984 458 1,104 587 2,513 613 4,300 326
1985 558 1,261 357 1,977 610 4,786 584
1986 734 1,385 594 1,481 349 3,483 280
1987 534 948 262 931 194 1,131 101
1988 100 191 235 1,487 373 2,772 161
1989 23 50 230 1,131 231 3,301 349
1990 406 1,003 605 1,204 340 3,284 316
1991 354 925 670 1,817 381 3,262 353
1992 212 525 366 598 133 1,561 155
1993 1,347 2,452 1,052 2,814 583 4,444 289
1994 394 848 677 3,136 530 4,617 286
1995 743 1,547 514 1,752 583 3,319 316
1996 594 1,077 312 1,944 339 3,466 234
1997 428 719 373 1,184 299 3,221 358
1998 708 1,361 677 2,079 494 3,345 213
1999 565 1,037 306 1,582 391 4,311 250
2000 234 346 112 720 283 2,156 182
2001 536 942 331 1,731 296 1,870 93
2002 815 1,341 668 2,855 495 4,984 581
2003 127 264 216 494 261 2,374 383
2004 349 646 600 1,661 433 2,598 222
2005 607 1,048 584 2,139 476 3,512 297
2006 120 178 238 983 169 2,426 317
2007 289 456 485 1,136 214 3,114 374
2008 457 957 867 2,520 867 5,413 616
2009 933 1,676 614 2,613 410 3,745 287
2010 1,693 3,090 790 2,736 675 3,738 309
2011 759 1,355 429 2,434 609 5,090 495
2012 125 197 69 730 213 2,523 236
2013 634 1,470 516 2,223 661 4,475 205
2014 351 659 459 1,058 245 3,093 343
2015 605 1,375 588 1,810 571 4,602 416
2016 475 845 661 2,260 627 4,297 574
Minimum 23 50 69 494 126 1,097 93
Maximum 1,693 3,090 1,052 3,136 867 5,413 616
Mean Annual 535 1,037 493 1,760 419 3,430 322
Median 535 1,020 519 1,781 392 3,332 303
ISWS number
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Table 4. Ranges of Discharges, Suspended Sediment Concentrations, and Loads 
Note: *Samples collected at discharges less than 1 cfs were excluded in order to compute R2 sediment-discharge 
relationships. 
ISWS number 102 103 122 123* 124 125 229
Min 254.00 78.00 2.70 1.00 177.00 377.00 6.80
Max 8,593.00 27,100.00 26,400.00 19,000.00 48,920.00 13,300.00 23,470.00
Mean 1,256.63 5,604.88 1,275.12 653.34 7,299.10 2,864.28 1,117.72
Median 996.50 4,773.00 441.00 197.00 5,127.00 2,360.00 550.00
Min 11.00 1.00 2.00 2.00 1.00 3.00 8.00
Max 2,261.00 1,789.00 3,316.00 8,515.00 923.00 1,368.00 9,344.00
Mean 218.29 88.43 140.71 113.51 72.75 74.09 374.21
Median 161.00 72.00 88.00 70.00 58.50 61.00 156.00
Min 20.10 16.95 0.11 0.02 4.70 11.20 0.40
Max 12,356.92 27,904.60 145,053.00 308,089.11 100,656.30 27,780.00 197,078.00
Mean 725.16 1,278.96 1,130.02 804.48 2,306.74 670.91 2,871.04
Median 463.00 911.40 81.00 33.80 670.50 344.28 217.12
ISWS number 242 245 249* 361 367* 370 378*
Min 1.40 1.00 1.10 8.20 1.40 13.60 1.00
Max 23,940.00 37,100.00 13,500.00 25,100.00 11,600.00 43,200.00 6,607.00
Mean 894.80 1,212.99 640.82 1,869.57 440.61 3,716.20 446.99
Median 274.50 337.33 279.20 1,234.50 105.00 1,320.00 115.00
Min 3.00 1.00 3.00 1.00 4.00 7.00 2.00
Max 5,425.00 8,784.00 1,613.00 2,639.00 4,089.00 2,030.00 3,706.00
Mean 314.88 188.47 109.92 191.63 224.66 110.30 125.86
Median 107.00 100.00 91.00 118.00 85.50 68.00 45.00
Min 0.10 0.04 0.10 0.20 0.10 0.50 0.01
Max 90,921.00 110,266.00 51,748.20 41,945.27 22,932.00 31,050.00 16,948.50
Mean 1,769.08 1,069.80 280.33 1,455.21 462.88 1,365.89 328.99
Median 64.93 78.00 65.80 401.54 20.00 289.32 12.50
Load (tons/day)
Discharge(cfs)
Concentration (mg/L)
Load (tons/day)
Discharge(cfs)
Concentration (mg/L)
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Table 5. Number of Days per Water Year with BSMN Sediment Samples 
Water
 Year 102 103 122 123 124 125 229 242 245 249 361 367 370 378
1981 32 139 0 138 0 0 117 131 0 25 136 107 105 131
1982 30 33 0 33 0 181 30 30 0 35 38 37 37 37
1983 0 21 0 24 0 149 29 29 0 37 21 0 18 27
1984 34 44 26 41 0 29 28 28 26 29 22 19 19 18
1985 47 50 49 37 0 30 48 47 41 37 31 34 10 54
1986 43 51 54 46 47 0 50 48 50 41 51 43 0 93
1987 47 56 53 39 55 2 58 42 56 46 48 50 0 118
1988 49 3 36 42 29 13 0 4 34 13 38 41 0 113
1989 46 46 2 39 53 0 0 0 3 23 0 0 0 106
1990 41 50 30 24 43 0 0 0 25 27 18 17 0 41
1991 48 46 49 19 38 1 0 0 0 44 45 45 0 44
1992 42 52 47 23 42 0 1 1 0 27 64 56 0 49
1993 39 52 44 6 50 32 0 28 42 34 64 27 2 55
1994 38 50 42 18 30 37 6 13 30 29 49 50 53 54
1995 35 52 50 50 43 32 56 46 56 1 26 55 50 53
1996 36 50 49 37 32 8 57 47 46 32 52 57 53 47
1997 28 49 42 47 39 9 56 51 56 44 49 61 51 46
1998 33 49 48 2 51 35 42 57 56 45 54 51 47 43
1999 40 49 44 0 46 41 55 55 54 36 56 43 45 34
2000 39 50 42 0 42 15 55 52 56 32 55 56 44 30
2001 38 48 40 1 38 46 53 52 54 20 57 51 48 32
2002 33 45 30 48 43 55 58 60 60 36 55 33 47 42
2003 40 20 44 35 44 53 53 48 50 23 10 36 53 52
2004 46 30 34 43 44 54 57 56 46 58 52 35 54 47
2005 47 54 44 46 50 54 58 57 54 57 53 36 53 50
2006 48 52 28 31 45 54 57 57 53 56 53 30 52 51
2007 45 54 45 40 36 54 56 52 57 50 54 32 57 51
2008 41 54 38 46 39 54 57 52 58 40 53 30 56 44
2009 40 54 55 38 32 54 52 55 55 34 55 33 54 44
2010 42 47 50 29 36 51 52 58 50 39 51 31 57 49
2011 39 50 48 19 23 51 52 37 58 33 47 0 42 21
2012 52 52 56 27 50 54 57 0 57 32 52 0 25 52
2013 42 56 42 25 46 56 52 3 48 37 45 0 12 45
2014 36 41 36 2 35 53 44 38 42 38 48 0 39 67
2015 42 51 35 0 27 54 55 45 49 21 44 0 42 59
2016 52 42 29 0 15 57 56 52 52 22 40 0 47 67
Minimum 0 3 0 0 0 0 0 0 0 1 0 0 0 18
Minimum ( > 0) 28 3 2 1 15 1 1 1 3 1 10 17 2 18
Maximum 52 139 56 138 55 181 117 131 60 58 136 107 105 131
Mean Annual 40 48 38 30 35 41 43 40 41 34 47 33 35 55
Median 41 50 42 32 39 44 53 47 50 35 50 35 45 49
ISWS number
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Table 6. Number of Days with Mean Discharges Greater than the Highest Discharge for Samples 
Water
 Year 102 103 122 123 124 125 229 242 245 249 361 367 370 378
1981 1 3 0 0 0 0 0 0 0 9 0 0 0 3
1982 3 35 0 5 0 24 0 13 0 5 5 19 12 19
1983 0 1 0 15 0 11 2 3 0 1 3 0 28 5
1984 1 0 1 0 0 29 11 5 5 16 6 0 9 0
1985 2 7 4 0 0 23 1 2 5 4 5 3 118 4
1986 1 3 2 0 4 0 0 2 4 0 12 0 0 0
1987 6 0 2 0 0 320 7 0 4 3 1 1 0 0
1988 37 170 3 2 1 52 0 95 14 15 2 2 0 1
1989 0 0 45 0 0 0 0 0 356 6 0 0 0 0
1990 2 0 1 2 0 0 0 0 13 6 8 2 0 3
1991 6 13 0 1 1 306 0 0 0 5 12 0 0 12
1992 22 4 2 6 0 0 60 18 0 1 14 5 0 4
1993 7 2 0 47 0 0 0 3 18 0 1 2 72 1
1994 31 7 3 202 7 5 49 42 7 4 12 1 15 2
1995 0 6 1 26 8 0 3 12 12 351 46 4 2 10
1996 7 7 1 0 1 24 1 3 0 4 3 4 5 1
1997 34 9 18 0 0 64 10 13 0 6 7 0 0 1
1998 7 1 0 0 0 1 2 5 4 1 6 0 0 0
1999 3 2 0 0 0 1 4 1 3 3 1 2 8 0
2000 2 4 18 0 0 15 5 5 15 6 5 9 11 0
2001 15 0 5 103 0 2 5 11 0 4 8 3 2 1
2002 20 8 18 2 0 1 5 3 4 0 8 6 4 0
2003 7 19 0 0 0 3 2 9 1 9 83 9 5 0
2004 0 2 0 2 0 1 5 7 1 0 7 13 8 9
2005 4 3 1 7 3 1 5 4 2 6 1 0 6 9
2006 0 2 5 1 5 0 6 3 1 0 10 11 5 3
2007 0 2 2 0 0 2 8 1 1 9 1 4 0 0
2008 2 6 0 0 2 7 10 3 2 0 1 21 17 10
2009 4 2 1 1 8 0 5 2 7 25 5 5 2 3
2010 8 4 4 1 0 0 0 0 2 16 1 3 5 0
2011 0 2 3 0 0 8 4 5 0 7 0 0 5 69
2012 4 0 2 0 0 4 0 0 0 2 0 0 4 0
2013 4 8 10 9 2 11 2 193 0 0 1 0 21 2
2014 9 0 5 276 3 0 2 13 6 3 4 0 6 4
2015 0 9 1 0 2 0 1 0 23 7 6 0 5 0
2016 0 0 0 0 5 0 7 2 6 0 4 0 3 3
ISWS number
 33 
5. Sediment-Discharge Relationships and Trend Analysis
5.1 Sediment-Discharge Relationships 
The regression parameters for each composite sediment-discharge relationship along with 
the coefficient of determination (r2), variance (s2), and the Ferguson correction factor (CF) for 
each rating curve are listed in Table 7. The r2 coefficients ranged from 0.32 to 0.91 and the 
correction factors varied between 1.27 and 1.76. The composite sediment-discharge rating curves 
developed for each BSMN-USGS gaging site are provided in Appendix E. Examples of various 
annual sediment-discharge relationships are illustrated in Figure 8. The regression parameters 
fitted for each annual sediment-discharge relationship at each gaging station are summarized in 
Appendix F. Although the r2 values of the annual sediment-discharge relationships varied from 
year to year for a given station, they were typically similar to the r2 value of the composite 
sediment-discharge relationship for the station that was obtained (see Table 7 and Appendix F). 
Table 7. Regression Parameters for the Composite Sediment-Discharge Relationships 
ISWS number Regression Type a b c r 2 s 2 CF
102 R2 3.7485 -24.3626 -2.8556 0.4177 0.0911 1.2729
103 R2 1.0333 0.2200 1.6554 0.3220 0.1045 1.3190
122 R2 -0.0762 0.3799 1.6947 0.8292 0.1743 1.5871
123 R1 0.0280 1.3451 1.0000 0.9060 0.1415 1.4551
124 R2 -0.5275 0.3774 1.6642 0.7588 0.1332 1.4231
125 R2 0.4927 0.2098 1.8768 0.5403 0.0970 1.2930
229 R2 -0.3114 0.5328 1.6096 0.8975 0.0998 1.3027
242 R2 -0.5416 0.6550 1.4818 0.8584 0.1867 1.6401
245 R1 0.0975 1.1732 1.0000 0.7956 0.2031 1.7128
249 R1 0.1235 1.1026 1.0000 0.8305 0.1254 1.3943
361 R1 0.0313 1.3483 1.0000 0.8707 0.1090 1.3348
367 R1 0.0392 1.3968 1.0000 0.8227 0.2137 1.7618
370 R1 0.0353 1.2440 1.0000 0.9024 0.1140 1.3527
378 R1 0.0303 1.3415 1.0000 0.9105 0.1691 1.5655
Figure 8. Annual sediment-discharge relationships: a) Little Wabash River at Carmi (ISWS #370); b) Pecatonica River at Freeport (ISWS #102); 
c) Kankakee River near Wilmington (ISWS #124); d) Spoon River at London Mills (ISWS #229)
Annual and Mean Annual Loads 
Annual sediment loads were estimated for each of the 14 BSMN monitoring stations and are 
tabulated in Table 8. The largest annual sediment load of 2.51 million tons was estimated for the Spoon 
River at London Mills (ISWS #229) and occurred in WY 1993. Water year 1993 also had the highest annual 
mean discharge of 2205 cfs for that station, and it was in this year that major flooding of the Mississippi 
River occurred. The smallest annual load of 3424 tons was estimated for the La Moine River at Colmar 
(ISWS #242) during WY 1989. The mean annual discharge for WY 1989 was 23 cfs and it was also the 
smallest annual discharge recorded for that station. Generally, higher annual mean discharges correspond 
with higher annual sediment loads at a particular gaging station (see Tables 4 and 9). However, an exact 
correlation cannot be expected because of different factors, including drainage characteristics, year-to-year 
hydrologic variability, sediment samples used to develop sediment-discharge relationships, and changes in 
these relationships through the years.  
When comparing the mean annual loads of different rivers, those with a higher mean annual 
discharge and larger drainage area may not necessarily have higher annual loads. Of the 14 gaging sites, 
Kankakee River near Wilmington (ISWS #124) had the largest mean annual load and mean annual discharge 
during the water year period of 1981-2016, as well as the largest drainage area. The Little Wabash River at 
Carmi (ISWS #370) had the second largest mean annual load, but its discharge was the third largest and its 
drainage area was the second largest. The third largest mean annual load was estimated for Spoon River at 
London Mills (ISWS #229), although its mean annual discharge and drainage area are the sixth smallest. For 
Spoon River at London Mills, the mean annual load was estimated to be 500,846 tons (i.e., 5 percent less 
than that carried by the Little Wabash River at Carmi [ISWS #370]). However, the sediment yield of Spoon 
River at London Mills was estimated to be 471.6 tons/yr/ mi2, which is nearly 2.8 times larger than that of 
the sediment yield for the Little Wabash River at Carmi. In contrast, the Rock River at Rockton (ISWS 
#103), which had six times the drainage area and 6.1 times the mean annual discharge of the Spoon River at 
London Mills, carried only 84 percent of the mean annual load for the Spoon River at London Mills during 
WY 1981-2016. In addition, this station had the lowest sediment yield (i.e., 66 tons/yr/ mi2) of the 14 
stations.   
The large differences in observed mean annual sediment loads, average yields, and total loads 
indicate that watershed land use, physiographic characteristics, geomorphology, and other factors play an 
important role in determining sediment loads and yields of individual streams. In Figures 9 and 10, estimated 
mean annual loads and yields are illustrated, respectively, for each gaging station with respect to the 
watershed they are draining. The sites with the highest sediment yields are in the western portions of Illinois 
where loess deposits are thickest. Loess is windblown silt that covers the large areas of land surface and is 
susceptible to erosion. 
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Table 8. Summary of Annual Load Estimates (tons) for Each Monitoring Site 
Note: Annual loads estimated with a mean annual sediment-discharge relationship are shown in bold print. 
Water 
year 102 103 122 123 124 125 229
1981 234,312 615,342 329,991 158,675 608,557 223,666 1,441,954
1982 336,197 494,225 530,464 144,382 762,145 236,545 1,197,653
1983 264,491 486,390 595,901 67,758 725,019 181,223 777,886
1984 239,862 456,266 352,182 74,423 687,061 162,423 308,309
1985 197,818 438,120 129,561 94,908 645,532 193,653 534,014
1986 310,582 560,871 252,027 123,654 821,337 169,506 866,529
1987 237,731 432,731 138,144 31,277 538,971 147,773 260,182
1988 184,120 343,183 72,031 29,562 353,681 140,398 250,511
1989 81,055 185,832 112,653 24,777 467,244 159,321 53,857
1990 185,566 301,805 284,748 77,665 859,215 206,801 934,752
1991 159,799 478,246 293,079 83,334 748,868 303,812 495,084
1992 224,879 275,523 87,694 27,227 256,629 137,579 241,643
1993 406,358 709,672 560,636 166,483 866,880 274,070 2,509,829
1994 240,407 363,927 263,497 51,383 700,291 236,419 235,527
1995 155,292 383,624 330,990 83,195 626,310 216,376 370,557
1996 318,259 569,104 175,589 - 491,850 191,918 139,954
1997 218,716 444,619 91,887 - 677,999 260,685 126,032
1998 240,414 539,708 401,654 - 602,172 160,642 293,378
1999 359,159 489,460 75,720 64,719 332,366 87,812 450,464
2000 253,882 543,853 32,320 19,249 252,144 142,279 206,351
2001 181,197 382,666 168,172 71,643 386,098 184,255 476,117
2002 237,854 335,106 159,446 64,427 419,173 179,926 371,085
2003 75,196 189,916 51,197 12,090 213,302 124,866 98,911
2004 231,212 372,240 121,773 22,408 198,863 142,658 122,437
2005 89,088 266,331 145,368 61,761 308,719 379,716 114,649
2006 285,047 235,799 36,820 16,844 231,353 130,980 31,667
2007 428,925 438,497 351,249 108,421 803,241 381,110 236,790
2008 538,578 485,829 378,170 92,881 559,843 403,195 211,231
2009 263,650 385,908 341,529 120,744 720,663 170,019 974,239
2010 773,904 644,575 163,653 59,758 550,743 124,928 1,008,297
2011 346,477 421,524 121,793 49,251 369,737 178,068 394,436
2012 155,380 278,580 46,089 30,316 228,196 120,774 97,811
2013 263,848 398,506 91,801 70,997 589,821 169,577 834,504
2014 193,756 306,760 64,361 89,704 450,457 129,508 465,298
2015 146,989 313,443 221,331 109,687 606,972 183,837 417,942
2016 229,617 579,634 425,046 150,713 635,964 175,533 480,578
Minimum 75,196 185,832 32,320 12,090 198,863 87,812 31,667
Maximum 773,904 709,672 595,901 166,483 866,880 403,195 2,509,829
Mean (tons) 258,045 420,773 222,182 74,373 536,039 194,774 500,846
Median (tons) 237,793 427,128 165,912 70,997 574,832 176,800 370,821
Total (tons) 9,289,617 15,147,815 7,998,563 2,454,315 19,297,413 7,011,851 18,030,460
Area (mi2) 1,326 6,363 1,251 455 5,150 2,294 1,062
Yield (tons / yr/mi2) 195 66 178 150 104 85 472
Mean annual Q (cfs) 1,170 5,329 1,066 428 5,788 2,543 873
ISWS number
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Table 8. Summary of Annual Load Estimates (tons) for Each Monitoring Site (Cont’d) 
Note: Annual loads estimated with a mean annual sediment-discharge relationship are shown in bold print. 
Water 
year 242 245 249 361 367 370 378
1981 915,024 347,574 179,960 463,099 216,749 257,986 54,601
1982 649,503 341,628 74,829 677,199 518,378 718,763 132,456
1983 164,314 345,309 98,499 458,169 341,309 799,169 64,663
1984 195,648 671,475 76,337 502,709 197,230 838,744 114,601
1985 331,605 584,391 154,802 910,883 202,474 773,942 176,273
1986 482,067 2,279,115 125,589 376,559 202,328 569,918 85,732
1987 120,017 281,527 32,527 225,760 91,077 131,144 24,560
1988 25,615 40,553 13,054 216,650 155,376 447,226 55,431
1989 3,424 7,296 31,051 245,359 92,248 520,381 80,504
1990 567,792 1,034,738 143,835 306,816 198,737 543,826 52,230
1991 163,613 220,278 81,832 590,947 164,719 527,154 62,604
1992 62,145 110,916 52,507 84,709 32,118 203,192 13,635
1993 236,280 598,566 113,605 536,812 188,635 685,437 34,105
1994 188,849 76,132 85,846 587,113 112,174 595,309 41,158
1995 341,354 225,766 67,015 473,682 364,861 526,813 56,478
1996 691,620 266,759 43,806 699,484 303,979 542,379 31,665
1997 168,574 210,802 38,686 368,971 144,289 595,668 78,984
1998 232,461 250,706 65,107 519,119 188,132 539,483 30,494
1999 125,248 270,413 15,804 416,043 122,133 730,732 28,098
2000 140,652 158,036 18,355 179,780 202,905 331,716 24,360
2001 259,125 199,881 27,061 351,771 105,515 277,068 20,530
2002 423,139 217,760 65,090 690,751 215,630 698,017 55,976
2003 26,826 28,686 33,586 87,396 102,172 231,594 42,177
2004 70,878 112,814 64,475 446,441 127,027 266,138 25,444
2005 135,729 177,703 48,097 444,956 92,580 375,840 26,314
2006 18,251 73,255 30,918 178,559 36,231 434,963 50,815
2007 69,990 23,242 45,151 185,755 38,566 306,480 20,700
2008 280,581 181,424 151,094 559,609 577,140 888,587 69,389
2009 780,703 513,207 79,548 556,562 180,265 679,481 29,973
2010 850,921 778,383 72,268 451,234 177,961 502,827 14,589
2011 442,845 256,909 27,746 401,246 319,525 726,497 136,280
2012 47,967 18,211 4,374 139,534 71,678 506,347 23,906
2013 1,355,860 124,825 63,919 563,432 374,380 709,053 13,341
2014 375,982 40,243 59,871 315,188 91,273 398,638 41,648
2015 250,982 355,423 33,932 672,075 252,554 477,363 60,495
2016 93,810 133,955 105,286 639,803 389,391 649,274 97,979
Minimum 3,424 7,296 4,374 84,709 32,118 131,144 13,341
Maximum 1,355,860 2,279,115 179,960 910,883 577,140 888,587 176,273
Mean (tons) 313,594 321,053 67,374 431,227 199,771 527,976 54,783
Median (tons) 214,055 219,019 64,197 448,837 184,198 533,319 46,496
Total (tons) 11,289,395 11,557,902 2,425,462 15,524,173 7,191,738 19,007,148 1,972,186
Area (mi2) 655 1,293 550 1,904 464 3,102 244
Yield (tons / yr/mi2) 479 248 122 226 431 170 225
Mean annual Q (cfs) 535 1,037 493 1,760 419 3,430 322
ISWS number
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Figure 9. Mean annual sediment load at BSMN stations 
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Figure 10. Mean annual sediment yield at BSMN stations 
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Annual and Average Concentrations 
The mean annual suspended sediment concentrations for WY 1981-2016 at each of the 14 BSMN 
stations are provided in Table 9. During WY 1981-2016, the smallest annual mean concentration of 44 mg/L 
was obtained for WY 2004 at the Kankakee River near Wilmington (ISWS #124). In contrast, the largest 
annual mean concentration during the same period was 3090 mg/L, and it was estimated for WY 2010 at the 
La Moine River at Ripley (ISWS #245). Comparing the average sediment concentrations during WY 1981-
2016 between the 14 monitoring stations, the smallest and largest concentration values of 78 and 595 mg/L 
were estimated for Kankakee River at Momence (ISWS #125) and La Moine River at Colmar (ISWS #242), 
respectively. The top five BSMN monitoring stations that exhibited the largest average sediment 
concentrations and yields were La Moine at Ripley (ISWS #245), Spoon River at London Mills (ISWS 
#229), Silver Creek near Freeburg (ISWS #367), La Moine at Colmar (ISWS #242), and Kaskaskia River at 
Vandalia (ISWS #361). This indicates a close relationship between average sediment concentrations and 
overall sediment yields for BSMN monitoring stations. Figure 11 illustrates the average concentrations 
representative of the streams in Illinois’ watersheds. 
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Table 9. Annual Mean Suspended Sediment Concentrations (mg/L) for Each Monitoring Site 
Note: Concentrations estimated with a composite sediment-discharge relationship are shown in bold print. 
Water
 Year 102 103 122 123 124 125 229 242 245 249 361 367 370 378
1981 282 151 281 357 103 79 1,653 1,448 1,363 301 443 1,745 239 287
1982 250 85 339 260 115 80 1,150 1,011 1,376 128 310 1,339 243 459
1983 218 83 386 120 110 66 798 241 1,325 192 199 569 170 109
1984 248 96 323 159 113 76 379 432 1,104 132 203 326 198 356
1985 158 79 184 282 114 79 602 603 1,261 441 468 337 164 307
1986 219 81 212 264 137 74 1,084 667 1,385 215 258 588 166 311
1987 223 83 174 121 115 73 359 228 948 126 246 477 118 246
1988 218 90 143 155 94 75 492 261 191 56 148 422 163 350
1989 151 75 241 76 95 74 365 150 50 137 220 406 160 234
1990 232 95 221 166 134 76 903 1,419 1,003 241 259 593 168 168
1991 189 126 191 115 87 82 576 469 925 124 330 440 164 180
1992 222 59 138 107 60 72 385 297 525 145 144 245 132 89
1993 168 76 235 206 85 77 1,156 178 2,452 110 194 329 157 120
1994 215 76 261 162 98 80 374 487 848 129 190 215 131 146
1995 180 103 265 184 111 83 351 466 1,547 133 275 636 161 182
1996 275 92 250 - 101 78 236 1,180 1,077 142 364 909 159 137
1997 201 85 118 - 103 79 208 400 719 105 317 489 188 224
1998 199 103 303 - 86 58 235 334 1,361 98 254 387 164 146
1999 259 82 97 201 79 45 414 225 1,037 52 267 317 172 114
2000 228 102 122 149 91 98 459 609 346 166 253 727 156 135
2001 161 70 187 205 98 99 497 491 942 83 206 362 151 223
2002 217 66 121 135 61 65 437 527 1,341 99 246 442 142 98
2003 126 66 162 91 65 80 372 214 264 158 180 398 99 112
2004 226 67 191 75 44 70 252 206 646 109 272 297 104 116
2005 113 70 141 166 59 154 170 227 1,048 84 211 198 109 90
2006 430 65 83 113 67 82 159 154 178 132 185 218 182 163
2007 351 72 223 165 126 134 303 246 456 95 166 183 100 56
2008 239 50 237 168 73 114 270 622 957 177 225 674 166 114
2009 176 55 209 196 99 50 565 850 1,676 132 216 447 184 106
2010 376 84 127 117 89 51 559 510 3,090 93 168 268 137 48
2011 253 74 130 120 77 73 368 593 1,355 66 167 533 145 280
2012 199 82 116 149 69 60 242 389 197 64 194 342 203 103
2013 202 66 77 189 131 86 630 2,172 1,470 126 258 575 161 66
2014 203 60 78 192 79 49 652 1,087 659 133 303 378 131 124
2015 168 80 184 191 78 59 491 421 1,375 59 377 450 105 148
2016 166 99 282 218 99 65 522 200 845 161 287 629 153 173
Minimum (mg/L) 113 50 77 75 44 45 159 150 50 52 144 183 99 48
Maximum (mg/L) 430 151 386 357 137 154 1653 2172 3090 441 468 1745 243 459
Mean Annual (mg/L) 221 82 195 169 93 78 519 556 1037 137 250 497 157 176
Median (mg/L) 217 80 189 165 95 76 426 449 1020 129 246 431 161 146
Area (mi2) 1326 6363 1251 455 5150 2294 1072 655 1293 550 1940 464 3102 244
Mean Annual Q (cfs) 1178 5376 1073 421 5844 2548 869 544 1048 501 1764 405 3318 311
Average (mg/L) 224 80 212 176 94 78 583 595 314 139 249 484 156 173
ISWS number
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Figure 11. Mean annual sediment concentration at BSMN stations 
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5.2 Discharge, Sediment Load, and Concentration Trends 
 
 For each of the 14 BSMN stations, annual discharge, sediment load, and concentration 
were plotted for water years spanning from 1981 to 2016.  Figures 12 and 13 display the annual 
discharges, loads, and concentrations for Sangamon River at Monticello (ISWS #249) estimated 
using only annual sediment-discharge relationships and using both the annual and composite 
sediment-discharge relationships, respectively. The difference between the two figures is 
minimal because ISWS #249 has 34 years of data for which annual sediment-discharge 
relationships were determined for Analysis I and composite sediment-discharge relationships 
were used only for two of the 36 years in Analysis II. The discharge, sediment load, and 
concentration data in Figures 12 and 13 were used to perform Kendall tau Analysis I and II for 
station ISWS #249, respectively. Plots of annual discharge, sediment load, and concentration 
data for all 14 stations that were used in Analysis I and II are provided in Appendices G and H, 
respectively. The Kendall tau analyses were used as a basis to determine the presence or absence 
of statistically significant temporal trends. The Kendall tau coefficients and the p-values for 
Analysis I, II, and III are shown in Tables 11, 12, and 13, respectively. It must be noted that 
Analysis III is essentially the same as Analysis I except that Analysis III excludes the WY 1981 
data while calculating the Kendal tau coefficients. In doing so, the sensitivity of Analysis I 
results with respect to WY 1981 can be determined. As previously mentioned, negative-valued 𝜏𝜏 
coefficients with a p-value of less than or equal to 0.20 are considered to have a decreasing trend 
with a confidence level of at least 80 percent. Negative-valued 𝜏𝜏 coefficients with a p-value of 
less than or equal to 0.10 are considered to have a decreasing trend with a confidence level of at 
least 90 percent. In order to visualize the temporal trends in annual discharge, load, and 
concentration, a linear least squares regression was fitted to the scatter plots in Appendices G and 
H.   
 
Kendall Tau Analysis I 
 
 The slopes of the trend lines for annual discharge, sediment load, and mean concentration 
illustrated in Appendix G closely match the signs of their corresponding 𝜏𝜏 coefficients presented 
in Table 10. Trend lines that have a negative slope typically have negative 𝜏𝜏 coefficients, 
whereas those that have a positive slope typically have positive 𝜏𝜏  coefficients.  When a trend 
line has a slope close to zero, such as the annual discharge plot for Sangamon River at 
Monticello (ISWS #249), a relatively small τ  coefficient is expected that may have a similar 
sign to the slope of the trend line shown in the plot. Although discharge trend lines for some 
stations exhibit slightly positive or negative slopes, none of the discharge trends were statistically 
significant.    
 
The tau coefficients (τSL) and slopes of the trend lines for annual mean sediment loads are 
similar in signs for all monitoring stations. They are all negative for all stations, except for 
Pecatonica River at Freeport (ISWS #102), which showed a positive trend slope and τSL value. 
Similarly, the tau coefficients for the annual mean concentration (τSC) and corresponding trend 
line slopes are all negative for all stations, except for Pecatonica River at Freeport, which has a 
positive slope and a negative τSC value. The trend slopes for annual mean discharge, sediment 
concentration, and loads are all positive for Pecatonica River at Freeport. For 4 of the 14  
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Figure 12. Annual discharge (a), sediment load (b), and sediment concentration (c) for Sangamon River 
at Monticello (ISWS# 249) for Analysis I 
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Figure 13. Annual discharge (a), sediment load (b), and sediment concentration (c) for Sangamon River 
at Monticello (ISWS# 249) for Analysis II 
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monitoring stations, the τSL values had a corresponding p-value less than or equal to 0.1 and are 
shown in bold in Table 10. Similarly, for 12 stations, the τSC values had p-values of less than 0.1.  
For three of the stations, the p values obtained for τSL and τSC were less than 0.1. This indicates 
that both annual mean sediment loads and concentrations likely decreased with a 90 percent 
confidence level during WY 1981-2016 for three of the BSMN stations. None of the gaging 
stations had discharge τ  coefficients (τD) with p-values less than 0.1, meaning that no trend was 
detected for annual mean discharge during the same period. The p-values for (τSL) and (τSC) were 
not less than 0.1 for seven stations, and thus no statistically significant temporal changes in 
sediment load or concentration had occurred for these stations during WY 1981-2016. 
Kendall Tau Analysis II 
For the most part, the results for the second τ  coefficient analysis (Analysis II) are 
comparable with that of Analysis I. The annual mean discharge, annual mean sediment load, and 
annual mean sediment concentration trend lines, as illustrated in Appendix H, had negative 
slopes for all BSMN stations, except for Pecatonica River at Freeport, which had a positive 
slope. As similar to Analysis I, for Pecatonica River at Freeport, the trend slopes obtained for the 
annual mean discharge, annual mean sediment load, and concentration were negative. 
With the exception of the τSL value for Pecatonica River at Freeport, both τSL and τSC 
values were negative for all stations, as shown in Table 11. The τD coefficients for 9 out of the 14 
BSMN stations were negative and they were positive for the remaining stations. However, none 
of the p-values for τD were less than 0.1, and thus, any decrease or increase in annual discharge 
during WY 1981-2016 was statistically significant with a 90 percent confidence level. Since 
annual mean discharges in Analysis II are computed in the same manner for every station and 
water year, theτD values and their corresponding p-values are probably the most appropriate 
values to consider in determining temporal trends in mean annual discharge. 
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Table 10. The τ Coefficients and p-Values for Analysis I
 
Notes: 1Values for which one can reject the null hypothesis with at least 90% confidence are shown in bold print. 
2The downward arrow shows statistically significant decreasing trends with at least a 90% confidence level, whereas 
the two-way arrow indicates no trend. 
 
Table 11. The τ Coefficients and p-Values for Analysis II 
Notes: 1Values for which one can reject the null hypothesis with at least 90% confidence are shown in bold. 2The 
downward arrow shows statistically significant (at > 90%) decreasing trends, while the two-way arrows indicate non-
statistically significant increasing or decreasing trends. 
 
The results of Analysis II showed that the τSL and τSL values had a corresponding p-value 
of less than 0.1 for four and seven of the 14 BSMN stations, respectively. Only three stations had 
p-values that were less than or equal to 0.1 for both the τSL and τSC coefficients. For two of these 
stations, similar results were obtained in Analysis I. This similarity between the results of 
ISWS Water
number τ D τ SL τ SC τ D τ SL τ SC years D SL SC
102 0.0851 0.0207 -0.0760 0.5239 0.8875 0.5679 30 ↔ ↔ ↔
103 0.1230 -0.1444 -0.3034 0.3160 0.2376 0.0127 34 ↔ ↔ ↓
122 0.0847 -0.0968 -0.2303 0.5092 0.4491 0.0668 32 ↔ ↔ ↓
123 -0.0544 -0.2319 -0.1309 0.7283 0.1189 0.3850 24 ↔ ↔ ↔
124 0.0022 -0.1570 -0.2071 1.0000 0.2231 0.1062 31 ↔ ↔ ↔
125 -0.0198 -0.1383 -0.0913 0.9168 0.3734 0.5609 23 ↔ ↔ ↔
229 -0.0296 -0.1379 -0.1182 0.8380 0.3051 0.3813 29 ↔ ↔ ↔
242 -0.1005 -0.1217 -0.1164 0.4683 0.3774 0.3991 28 ↔ ↔ ↔
245 -0.0985 -0.3793 -0.0985 0.4679 0.0035 0.4679 29 ↔ ↓ ↔
249 0.0000 -0.2299 -0.3054 1.0000 0.0573 0.0117 34 ↔ ↓ ↓
361 0.0568 -0.0379 -0.0969 0.6557 0.7702 0.4383 33 ↔ ↔ ↔
367 -0.0342 -0.3276 -0.3390 0.8186 0.0164 0.0129 27 ↔ ↓ ↓
370 0.1733 -0.0400 -0.2972 0.2363 0.7993 0.0398 25 ↔ ↔ ↓
378 0.1077 -0.3244 -0.4764 0.3709 0.0058 0.0001 35 ↔ ↓ ↓
τ coefficients Two-sided p values1 for Trends2
ISWS Water
number τ D τ SL τ SC τ D τ SL τ SC years D SL SC
102 0.0889 0.0254 -0.1002 0.4565 0.8393 0.3983 36 ↔ ↔ ↔
103 0.1016 -0.1587 -0.3150 0.3935 0.1788 0.0075 36 ↔ ↔ ↓
122 0.0032 -0.1905 -0.3466 0.9892 0.1054 0.0031 36 ↔ ↔ ↓
123 0.0703 -0.0606 -0.0323 0.5768 0.6336 0.8041 33 ↔ ↔ ↔
124 -0.0635 -0.2571 -0.3076 0.5978 0.0276 0.0089 36 ↔ ↓ ↓
125 -0.0381 -0.1460 -0.0657 0.7558 0.2168 0.5854 36 ↔ ↔ ↔
229 -0.0095 -0.1651 -0.2127 0.9461 0.1617 0.0698 36 ↔ ↔ ↓
242 -0.0095 -0.0159 -0.0286 0.9461 0.9032 0.8182 36 ↔ ↔ ↔
245 -0.0762 -0.2762 -0.0762 0.5248 0.0177 0.5248 36 ↔ ↓ ↔
249 0.0111 -0.2286 -0.2884 0.9349 0.0510 0.0142 36 ↔ ↓ ↓
361 0.0540 -0.0286 -0.1034 0.6553 0.8182 0.3832 36 ↔ ↔ ↔
367 0.0922 -0.0825 -0.1333 0.4374 0.4900 0.2603 36 ↔ ↔ ↔
370 0.1365 -0.0540 -0.2998 0.2489 0.6553 0.0108 36 ↔ ↔ ↓
378 0.1319 -0.2698 -0.4293 0.2640 0.0206 0.0002 36 ↔ ↓ ↓
τ coefficients Two-sided p values1 for Trends2
  48 
Analysis I and II indicates that using composite sediment-discharge relationships to estimate 
annual loads and concentrations for those years with no annual sediment discharge rating curves 
did not significantly affect the temporal trends observed in Analysis I.  
 
 
Kendall Tau Analysis III 
 
The results of computing Kendall tau coefficients without using data from WY 1981 are shown in 
Table 12. Overall, the τ  coefficients and their subsequent p-values obtained in Analysis III are 
only moderately different from those obtained in Analysis I and II. Therefore, the high frequency 
in the sediment sample for WY 1981 does not appear to have a substantial influence on estimating 
the τ  coefficients. In Analysis I, three stations had p-values less than 0.1 for both the τSL and τSC 
coefficients. In Analysis III, two of these same stations also had p-values less than 0.1 for both the 
τSL and τSC coefficients. Moreover, under Analysis I, II, and III, there were five stations that had 
p-values less than 0.1 for either τSL, τSC, or both. These five stations include Rock River at 
Rockton (ISWS #103), Vermilion River near Leonore (ISWS #122), La Moine River at Ripley 
(ISWS #245), Sangamon River at Monticello (ISWS #249), and Cache River at Forman (ISWS 
#378). For these stations, sediment concentration, sediment load, or both had decreased during 
WY 1981-2016 with at least 90 percent confidence. 
 
 
Table 12. The τ Coefficients and p-Values for Analysis III 
 
Notes: 1Values for which one can reject the null hypothesis with at least 90% confidence are shown in bold. 2The 
downward arrow shows statistically significant (at > 90%) decreasing trends, while the two-way arrows indicate non-
statistically significant increasing or decreasing trends. 
 
ISWS Water
number τ D τ SL τ SC τ D τ SL τ SC years D SL SC
102 0.0493 0.0148 -0.0247 0.7239 0.9260 0.8659 29 ↔ ↔ ↔
103 0.1023 -0.0985 -0.2595 0.4145 0.4324 0.0363 33 ↔ ↔ ↓
122 0.0847 -0.0968 -0.2303 0.5092 0.4491 0.0668 32 ↔ ↔ ↓
123 -0.0554 -0.1621 -0.0516 0.7313 0.2944 0.7511 23 ↔ ↔ ↔
124 0.0022 -0.1570 -0.2071 1.0000 0.2231 0.1062 31 ↔ ↔ ↔
125 -0.0198 -0.1383 -0.0913 0.9168 0.3734 0.5609 23 ↔ ↔ ↔
229 -0.0212 -0.0741 -0.0529 0.8911 0.5970 0.7100 28 ↔ ↔ ↔
242 -0.0883 -0.0541 -0.0484 0.5353 0.7101 0.7411 27 ↔ ↔ ↔
245 -0.0985 -0.3793 -0.0985 0.4679 0.0035 0.4679 29 ↔ ↓ ↔
249 0.0322 -0.1818 -0.2657 0.8042 0.1419 0.0312 33 ↔ ↔ ↓
361 0.0202 -0.0323 -0.0425 0.8849 0.8094 0.7456 32 ↔ ↔ ↔
367 -0.1171 -0.2923 -0.2862 0.4147 0.0373 0.0417 26 ↔ ↓ ↓
370 0.1014 -0.1232 -0.2432 0.5071 0.4172 0.1015 24 ↔ ↔ ↔
378 0.0714 -0.3333 -0.4625 0.5631 0.0052 0.0001 34 ↔ ↓ ↓
τ coefficients Two-sided p values1 for Trends2
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6. Discussion and Summary
6.1 Study Limitations and Assumptions 
In Illinois, sedimentation remains a critical water quality issue, and thus the Benchmark 
Sediment Monitoring Program continues to collect sediment sample data around the state. There 
exists few long-term suspended sediment datasets that provide a rare opportunity to evaluate 
long-term trends in sediment loads and concentration. However, estimating annual and mean 
annual load and concentration values is not a straightforward task and is subject to great 
uncertainty. The uncertainty in the estimated sediment loads can arise from sampling constraints, 
including periodic breaks in sampling, different numbers of samples being collected for different 
stations and water years, sampling errors, and the method by which sediment-discharge 
relationships are developed. Although it is well recognized that many factors affect the accuracy 
of sediment and other constituent loads (Guo et al., 2002; Horowitz, 2003; and Crowder et al., 
2007), no standard method for computing sediment loads or evaluating their accuracy level is 
consistently applied in sedimentation studies. 
In this study, linear least squares regression, which is the most commonly applied method 
for developing sediment-discharge rating curves, and the Ferguson correction factor (Ferguson, 
1986) were employed to develop annual sediment-discharge rating curves for water years with 
sufficient data in order to estimate annual sediment loads. For those water years with insufficient 
data to develop annual sediment-discharge relationships, annual loads were estimated using a 
long-term sediment-discharge relationship formulated by using all samples collected at a 
particular gaging station. Load estimation was based on the assumption that discharge in large 
rivers does not vary significantly within a given day, and thus a discharge measurement taken on 
that day reasonably represents its daily mean discharge. In small, flashy streams, however, this 
assumption is not appropriate, particularly during a storm event when discharge and sediment 
loads can change significantly within a single day. In such cases, the preferred method of 
computing sediment loads is to collect sediment samples throughout the storm event (e.g., 
Keefer, 2004) and use hourly or smaller time-steps to estimate sediment loads using the 
integration method described by Robertson and Roerish (1999). Thirteen of the 14 monitoring 
stations analyzed have drainage areas greater than 300 square miles, and one station, namely 
Cache River at Forman (ISWS #378), has a drainage area of 244 mi2. To accurately quantify 
sediment loads based on watershed size and the flashiness of its hydrologic regime, more 
research needs to be conducted to more precisely determine the appropriate type of sampling 
effort. This would require daily and storm event sampling at gaging sites with different drainage 
areas.   
Although the Kendall tau analyses provide a means of assessing the presence or absence 
of trends in annual discharge, load, and concentrations during WY 1981-2016, they do not 
establish the cause of a trend or lack thereof. Trends could be due to changes in watershed land 
use, conservation efforts in the watersheds, and/or changes in climate conditions. Determining 
the driving force behind the observed temporal trends requires detailed investigation of these 
factors, which is beyond the scope of this study. Furthermore, it cannot be deduced from these 
current trend results how annual discharge, sediment loads, and sediment concentrations changed 
prior to WY 1981 or will change in the future. This underscores the importance of continuous 
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monitoring efforts to detect and evaluate changes in sediment loads and concentrations in the 
future. Such monitoring efforts will also be instrumental in assessing whether conservation 
projects, such as the Conservation Reserve Enhancement Program (CREP), are meeting sediment 
reduction goals. 
 
6.2 Future Monitoring and Analysis Needs 
 
Sediment loads within a stream are influenced by a watershed’s size, geology, 
geomorphology, climate, and natural variations in the hydrologic regime. Originally, the 
Benchmark Sediment Monitoring Network consisted of 50 stations and samples were collected 
more frequently than once a week. The remaining 15 monitoring sites are primarily located 
within relatively large watersheds and allow limited comparisons of the long-term sediment 
loads, yields, and concentrations representative of different physiographic regions. The 
monitoring sites in western portion of Illinois were observed to have the highest long-term 
sediment yields (up to 573 tons/yr/mi2) and concentrations (up to 713 mg/L). For future analyses, 
having monitoring stations on streams of various sizes within each of Illinois’ various 
physiographic and ecologic regions would be beneficial. The addition of such monitoring sites 
would significantly improve the ability to develop more accurate sediment budgets for the State 
of Illinois and the watersheds of particular importance. 
 
6.3 Temporal Trends in Discharge, Load, and Concentration 
 
 Three Kendall tau coefficient analyses were conducted. In Analysis I, τ coefficients were 
computed using data from only the water years for which annual sediment-discharge 
relationships could be developed. In Analysis II, τ coefficients were computed using data from 
all available water years, regardless of whether load and concentration estimates were made 
using annual or composite sediment-discharge rating curves. In Analysis III, τ coefficients were 
computed using the same data as in Analysis I, excluding WY 1981 data to evaluate the 
sensitivity of trend results for WY 1981, which had a higher sampling frequency than the 
remaining water years. Trend analysis results based on Analysis I, II, and III were generally very 
comparable. The annual sediment-discharge relationships are better capable of detecting and 
reflecting any temporal changes in a station’s sediment regime, whereas composite sediment-
discharge relationships tend to average out those changes in the sediment regime. Thus, the 
results from Analysis I best characterize annual load and concentration trends. The τ coefficients 
for annual discharges in Analysis II, which were computed using annual discharge values for 
every water year in the period of record, best describe the discharge trends at the BSMN 
monitoring stations. Using Analysis I and II to quantify trends in annual sediment load and 
concentration and trends in annual mean discharge during WY 1981-2016, respectively, the 
following observations could be made at a 90 percent confidence level (see Table 13). At all 14 
BSMN stations, no trend was detected for annual discharge; at 4 of the 14 stations sediment load 
showed a decreasing trend; at six BSMN stations sediment concentration decreased; and at three 
stations, decreasing trends were exhibited for both sediment load and concentration. Using an 80 
percent confidence level resulted in two additional stations with decreasing trends (one station 
for sediment load and the other for sediment concentration) and no trends in annual discharge. 
 
Table 13. Analysis I Results for τSL and τSC Combined with Analysis II Results for τD 
 
Notes: 1Values for which one can reject the null hypothesis with at least 80% and 90% confidence level are shown as underlined and in bold print, respectively. 
2The downward arrow shows a statistically significant decreasing trend whereas the two-way arrow indicates no trend at 80 or 90% confidence level. 
 
ISWS Station Water Years
number Name τ D τ SL τ SC τ D τ SL τ SC  τ D/τ SL ,τ SC D SL SC
102 Pecatonica River at Freeport 0.0889 0.0207 -0.0760 0.4565 0.8875 0.5679 36/30 ↔ ↔ ↔
103 Rock River at Rockton 0.1016 -0.1444 -0.3034 0.3935 0.2376 0.0127 36/34 ↔ ↔ ↓
122 Vermilion River near Leonore 0.0032 -0.0968 -0.2303 0.9892 0.4491 0.0668 36/32 ↔ ↔ ↓
123 Mazon River near Coal City 0.0703 -0.2319 -0.1309 0.5768 0.1189 0.3850 33/24 ↔ ↔↓ ↔
124 Kankakee River near Wilmington -0.0635 -0.1570 -0.2071 0.5978 0.2231 0.1062 36/31 ↔ ↔ ↔↓
125 Kankakee River at Momence -0.0381 -0.1383 -0.0913 0.7558 0.3734 0.5609 36/23 ↔ ↔ ↔
229 Spoon River at London Mills -0.0095 -0.1379 -0.1182 0.9461 0.3051 0.3813 36/29 ↔ ↔ ↔
242 La Moine River at Colmar -0.0095 -0.1217 -0.1164 0.9461 0.3774 0.3991 36/28 ↔ ↔ ↔
245 La Moine River at Ripley -0.0762 -0.3793 -0.0985 0.5248 0.0035 0.4679 36/29 ↔ ↓ ↔
249 Sangamon River at Monticello 0.0111 -0.2299 -0.3054 0.9349 0.0573 0.0117 36/34 ↔ ↓ ↓
361 Kaskaskia River at Vandalia 0.0540 -0.0379 -0.0969 0.6553 0.7702 0.4383 36/33 ↔ ↔ ↔
367 Silver Creek near Freeburg 0.0922 -0.3276 -0.3390 0.4374 0.0164 0.0129 36/27 ↔ ↓ ↓
370 Little Wabash River at Carmi 0.1365 -0.0400 -0.2972 0.2489 0.7993 0.0398 36/25 ↔ ↔ ↓
378 Cache River at Forman 0.1319 -0.3244 -0.4764 0.2640 0.0058 0.0001 36/35 ↔ ↓ ↓
τ coefficients Two-sided p values1 for Trends2
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6.4 Summary 
The suspended sediment data collected by the Illinois State Water Survey’s Benchmark 
Sediment Monitoring Network at 14 monitoring stations were summarized. For each of these 
stations, annual and composite sediment-discharge relationships were developed using least 
squares regression and the Ferguson log-bias correction factor. These sediment-discharge 
relationships were then used to estimate annual loads and annual mean sediment concentrations 
at each station. After summing annual loads at each station to obtain the total load that each 
station transported, the mean annual sediment yields and average suspended sediment 
concentrations were computed. Results indicate that the greatest long-term sediment yields and 
concentrations were found in the western portion of Illinois where loess thickness is greatest. 
Finally, Kendall tau trend analyses were performed to identify the presence or absence of any 
temporal trends in annual discharge, annual load, and annual mean concentration at each 
monitoring site, and results are reported at 80 and 90 percent confidence levels. At both 
confidence levels, no statistically significant trend was detected for annual discharge at any of 
the BSMN stations. However, sediment load and concentration exhibited decreasing trends in 
some of the stations and the exhibited trends may be due to changes in watershed land use, 
implementation of conservation practices in the watershed, and/or climate conditions.    
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Appendix A. Daily Mean Discharge at BSMN Stations 
Figure A.1 Daily mean discharge for Pecatonica at Freeport (ISWS# 102) 
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 Figure A.2 Daily mean discharge for Rock River at Rockton (ISWS# 103) 
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Figure A.3 Daily mean discharge for Vermilion River near Leonore (ISWS# 122) 
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Figure A.4 Daily mean discharge for Mazon River near Coal City (ISWS# 123) 
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 Figure A.5 Daily mean discharge for Kankakee River near Wilmington (ISWS# 124) 
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 Figure A.6 Daily mean discharge for Kankakee River at Momence (ISWS# 125) 
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Figure A.7 Daily mean discharge for Spoon River near London Mills (ISWS# 229) 
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 Figure A.8 Daily mean discharge for La Moine River at Colmar (ISWS# 242) 
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 Figure A.9 Daily mean discharge for La Moine River at Ripley (ISWS# 245) 
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Figure A.10 Daily mean discharge for Sangamon River at Monticello (ISWS# 249) 
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 Figure A.11 Daily mean discharge for Kaskaskia River at Vandalia (ISWS# 361) 
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Figure A.12 Daily mean discharge for Silver Creek near Freeburg (ISWS# 367) 
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Figure A.13 Daily mean discharge for Little Wabash River at Carmi (ISWS# 370) 
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Figure A.14 Daily mean discharge for Cache River at Forman (ISWS# 378) 
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Appendix B. Instantaneous Suspended Sediment Concentration at 
BSMN Stations 
Figure B.1 Suspended sediment concentration for Pecatonica at Freeport (ISWS# 102) 
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 Figure B.2 Suspended sediment concentration for Rock River at Rockton (ISWS# 103) 
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 Figure B.3 Suspended sediment concentration for Vermilion River near Leonore (ISWS# 122) 
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 Figure B.4 Suspended sediment concentration for Mazon River near Coal City (ISWS# 123) 
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 Figure B.5 Suspended sediment concentration for Kankakee River near Wilmington (ISWS# 124) 
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Figure B.6 Suspended sediment concentration for Kankakee River at Momence (ISWS# 125) 
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 Figure B.7 Suspended sediment concentration for Spoon River near London Mills (ISWS# 229) 
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 Figure B.8 Suspended sediment concentration for La Moine River at Colmar (ISWS# 242) 
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 Figure B.9 Suspended sediment concentration for La Moine River at Ripley (ISWS# 245) 
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 Figure B.10 Suspended sediment concentration for Sangamon River at Monticello (ISWS# 249) 
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 Figure B.11 Suspended sediment concentration for Kaskaskia River at Vandalia (ISWS# 361) 
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 Figure B.12 Suspended sediment concentration for Silver Creek near Freeburg (ISWS# 367) 
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 Figure B.13 Suspended sediment concentration for Little Wabash River at Carmi (ISWS# 370) 
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 Figure B.14 Suspended sediment concentration for Cache River at Forman (ISWS# 378) 
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 Appendix C. Instantaneous Suspended Sediment Load at BSMN Stations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Figure C.1 Suspended sediment load for Pecatonica at Freeport (ISWS# 102) 
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Figure C.2 Suspended sediment load for Rock River at Rockton (ISWS# 103) 
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Figure C.3 Suspended sediment load for Vermilion River near Leonore (ISWS# 122) 
 
0.01
0.1
1
10
100
1000
10000
100000
1000000
1/1/1975 1/1/1980 1/1/1985 1/1/1990 1/1/1995 1/1/2000 1/1/2005 1/1/2010 1/1/2015 1/1/2020
In
st
an
ta
ne
ou
s S
ed
im
en
t L
oa
d 
(to
ns
/d
ay
)
Water Year
  
Figure C.4 Suspended sediment load for Mazon River near Coal City (ISWS# 123) 
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Figure C.5 Suspended sediment load for Kankakee River near Wilmington (ISWS# 124) 
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Figure C.6 Suspended sediment load for Kankakee River at Momence (ISWS# 125) 
 
1
10
100
1000
10000
100000
1/1/1975 1/1/1980 1/1/1985 1/1/1990 1/1/1995 1/1/2000 1/1/2005 1/1/2010 1/1/2015 1/1/2020
In
st
an
ta
ne
ou
s S
ed
im
en
t L
oa
d 
(to
ns
/d
ay
)
Water Year
  
Figure C.7 Suspended sediment load for Spoon River near London Mills (ISWS# 229) 
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Figure C.8 Suspended sediment load for La Moine River at Colmar (ISWS# 242) 
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Figure C.9 Suspended sediment load for La Moine River at Ripley (ISWS# 245) 
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Figure C.10 Suspended sediment load for Sangamon River at Monticello (ISWS# 249) 
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Figure C.11 Suspended sediment load for Kaskaskia River at Vandalia (ISWS# 361) 
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 Figure C.12 Suspended sediment load for Silver Creek near Freeburg (ISWS# 367) 
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Figure C.13 Suspended sediment load for Little Wabash River at Carmi (ISWS# 370) 
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Figure C.14 Suspended sediment load for Cache River at Forman (ISWS# 378) 
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Appendix D. Instantaneous Suspended Sediment Concentration versus 
Instantaneous Discharge at BSMN Stations
  
 
Figure D.1 Sediment concentration versus discharge for Pecatonica at Freeport (ISWS# 102) 
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Figure D.2 Sediment concentration versus discharge for Rock River at Rockton (ISWS# 103) 
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Figure D.3 Sediment concentration versus discharge for Vermilion River near Leonore (ISWS# 122) 
 
1
10
100
1000
10000
1 10 100 1000 10000 100000
In
st
an
ta
ne
ou
s S
ed
im
en
t C
on
ce
nt
ra
tio
n 
(m
g/
L)
Instantaneous Discharge (cfs)
  
Figure D.4 Sediment concentration versus discharge for Mazon River near Coal City (ISWS# 123) 
 
1
10
100
1000
10000
0.01 0.1 1 10 100 1000 10000 100000
In
st
an
ta
ne
ou
s S
ed
im
en
t C
on
ce
nt
ra
tio
n 
(m
g/
L)
Instantaneous Discharge (cfs)
 Figure D.5 Sediment concentration versus discharge for Kankakee River near Wilmington (ISWS# 124) 
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 Figure D.6 Sediment concentration versus discharge for Kankakee River at Momence (ISWS# 125) 
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Figure D.7 Sediment concentration versus discharge for Spoon River near London Mills (ISWS# 229) 
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 Figure D.8 Sediment concentration versus discharge for La Moine River at Colmar (ISWS# 242) 
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Figure D.9 Sediment concentration versus discharge for La Moine River at Ripley (ISWS# 245) 
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 Figure D.10 Sediment concentration versus discharge for Sangamon River at Monticello (ISWS# 249) 
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 Figure D.11 Sediment concentration versus discharge for Kaskaskia River at Vandalia (ISWS# 361) 
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 Figure D.12 Sediment concentration versus discharge for Silver Creek near Freeburg (ISWS# 367) 
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 Figure D.13 Sediment concentration versus discharge for Little Wabash River at Carmi (ISWS# 370) 
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 Figure D.14 Sediment concentration versus discharge for Cache River at Forman (ISWS# 378) 
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 Appendix E.  Composite Sediment-Discharge Rating Curves  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Figure E.1 Composite sediment-discharge rating curve for Pecatonica at Freeport (ISWS# 102) 
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Figure E.2 Composite sediment-discharge rating curve for Rock River at Rockton (ISWS# 103) 
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Figure E.3 Composite sediment-discharge rating curve for Vermilion River near Leonore (ISWS# 122) 
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Figure E.4 Composite sediment-discharge rating curve for Mazon River near Coal City (ISWS# 123) 
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Figure E.5 Composite sediment-discharge rating curve for Kankakee River near Wilmington (ISWS# 124) 
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Figure E.6 Composite sediment-discharge rating curve for Kankakee River at Momence (ISWS# 125) 
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Figure E.7 Composite sediment-discharge rating curve for Spoon River near London Mills (ISWS# 229) 
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Figure E.8 Composite sediment-discharge rating curve for La Moine River at Colmar (ISWS# 242) 
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Figure E.9 Composite sediment-discharge rating curve for La Moine River at Ripley (ISWS# 245) 
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Figure E.10 Composite sediment-discharge rating curve for Sangamon River at Monticello (ISWS# 249) 
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Figure E.11 Composite sediment-discharge rating curve for Kaskaskia River at Vandalia (ISWS# 361) 
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Figure E.12 Composite sediment-discharge rating curve for Silver Creek near Freeburg (ISWS# 367) 
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Figure E.13 Composite sediment-discharge rating curve for Little Wabash River at Carmi (ISWS# 370) 
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Figure E.14 Composite sediment-discharge rating curve for Cache River at Forman (ISWS# 378) 
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Appendix F.  Tables of Annual Rating Curve Statistics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table F.1 Annual Rating Curve Statistics for Pecatonica River at Freeport (ISWS# 102) 
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -1.1377 1.3032 0.5008 0.0862 1.2566
1982 0.8519 0.6640 0.2789 0.0386 1.1078
1983 - - - - -
1984 -1.8435 1.5009 0.3891 0.1208 1.3774
1985 0.8290 0.6036 0.3487 0.0434 1.1220
1986 -0.0069 0.9013 0.3085 0.0811 1.2398
1987 -0.2305 0.9757 0.1916 0.0733 1.2145
1988 - - - - -
1989 0.0158 0.8372 0.4809 0.0442 1.1244
1990 -0.5823 1.0789 0.5362 0.1137 1.3515
1991 -1.4573 1.3532 0.5387 0.0798 1.2355
1992 - - - - -
1993 -0.5742 1.0267 0.4414 0.1201 1.3746
1994 - - - - -
1995 -1.3142 1.3281 0.7209 0.0199 1.0541
1996 -1.4271 1.3724 0.4236 0.0978 1.2957
1997 - - - - -
1998 -0.6828 1.1007 0.4648 0.0819 1.2425
1999 0.8511 0.6332 0.1322 0.1399 1.4488
2000 0.4870 0.7532 0.3600 0.0635 1.1832
2001 -0.7145 1.1020 0.5064 0.0312 1.0862
2002 - - - - -
2003 -1.4936 1.3429 0.5235 0.0448 1.1260
2004 -1.4075 1.3208 0.4382 0.1628 1.5395
2005 1.2680 0.3814 0.2160 0.0279 1.0766
2006 -2.2515 1.7421 0.5455 0.1274 1.4017
2007 1.6172 0.4104 0.0532 0.1758 1.5936
2008 3.9169 -0.2654 0.0406 0.1050 1.3208
2009 1.3194 0.4725 0.1528 0.0425 1.1191
2010 1.3439 0.5319 0.0463 0.1954 1.6785
2011 2.8449 0.0047 0.0000 0.1025 1.3121
2012 -0.8385 1.1549 0.3169 0.0979 1.2962
2013 -0.3253 0.9807 0.4740 0.1075 1.3294
2014 0.1851 0.8261 0.2729 0.0716 1.2089
2015 0.3332 0.7554 0.3624 0.0450 1.1267
2016 1.0586 0.5375 0.1731 0.0464 1.1309
Table F.2 Annual Rating Curve Statistics for Rock River at Rockton (ISWS# 103) 
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 0.7742 0.6608 0.2165 0.0623 1.1796
1982 - - - - -
1983 0.3484 0.7188 0.3104 0.0631 1.1821
1984 0.1796 0.7440 0.1393 0.1590 1.5240
1985 1.2214 0.4783 0.1949 0.0750 1.2200
1986 -0.1934 0.8532 0.2484 0.0887 1.2651
1987 1.3896 0.4227 0.0728 0.1059 1.3239
1988 - - - - -
1989 -0.9055 1.0294 0.4200 0.0974 1.2944
1990 -3.0067 1.6374 0.7534 0.0726 1.2122
1991 -1.5675 1.2593 0.6142 0.1231 1.3856
1992 1.2989 0.4016 0.0836 0.1025 1.3122
1993 -2.7183 1.4807 0.7133 0.0633 1.1826
1994 1.2198 0.4739 0.1619 0.0393 1.1096
1995 -1.2703 1.1750 0.3024 0.0705 1.2053
1996 -2.1498 1.3674 0.3997 0.1064 1.3256
1997 -2.7304 1.5110 0.4263 0.1190 1.3707
1998 -2.0768 1.3775 0.5855 0.0714 1.2084
1999 -2.0140 1.3289 0.4323 0.0854 1.2538
2000 -1.0824 1.1210 0.5862 0.0510 1.1448
2001 -1.6719 1.2328 0.3585 0.0583 1.1671
2002 1.0489 0.4913 0.0590 0.0843 1.2504
2003 -3.9493 1.8782 0.3323 0.0773 1.2274
2004 -1.2433 1.1169 0.6670 0.0426 1.1195
2005 -0.4613 0.9036 0.4295 0.0773 1.2272
2006 -0.5432 0.9229 0.4336 0.0599 1.1720
2007 0.1397 0.7559 0.2472 0.0758 1.2224
2008 -0.6258 0.9052 0.3018 0.1238 1.3883
2009 -0.1138 0.7841 0.2046 0.1102 1.3390
2010 -0.6382 0.9787 0.2404 0.0691 1.2008
2011 0.2159 0.7423 0.2811 0.0539 1.1536
2012 -0.6661 0.9853 0.5062 0.0563 1.1610
2013 0.3705 0.6924 0.4444 0.0620 1.1786
2014 -2.9801 1.5386 0.3986 0.1285 1.4057
2015 -1.3632 1.1393 0.2412 0.1648 1.5477
2016 -2.6226 1.5116 0.5736 0.0799 1.2360
Table F.3 Annual Rating Curve Statistics for Vermilion River near Leonore (ISWS# 122)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 - - - - -
1982 - - - - -
1983 - - - - -
1984 -1.6719 1.3984 0.9020 0.1840 1.6286
1985 -1.9142 1.4058 0.8488 0.1490 1.4843
1986 -1.1335 1.1894 0.8079 0.1993 1.6958
1987 -1.6947 1.3545 0.8525 0.1468 1.4757
1988 -0.8994 1.0719 0.7547 0.1767 1.5971
1989 - - - - -
1990 -2.0956 1.5067 0.9405 0.0626 1.1803
1991 -1.9243 1.4310 0.9397 0.0753 1.2207
1992 -2.0392 1.4540 0.7250 0.1835 1.6264
1993 -1.5795 1.3474 0.8041 0.1118 1.3448
1994 -1.1235 1.2650 0.9087 0.0742 1.2173
1995 -1.3835 1.3143 0.8981 0.1023 1.3115
1996 -1.6846 1.3644 0.8031 0.2078 1.7346
1997 -1.4150 1.2330 0.8759 0.0928 1.2789
1998 -1.3888 1.2891 0.8879 0.2031 1.7128
1999 -1.2992 1.1553 0.8722 0.1703 1.5702
2000 -0.8511 1.0436 0.8621 0.1136 1.3514
2001 -0.9875 1.1442 0.8494 0.1313 1.4160
2002 -0.9529 1.1033 0.8415 0.0985 1.2983
2003 -1.7405 1.3650 0.7136 0.2261 1.8205
2004 -1.6208 1.3494 0.8181 0.1872 1.6421
2005 -0.3131 0.9050 0.6631 0.1893 1.6514
2006 -0.7212 0.9893 0.6948 0.0911 1.2732
2007 -1.3934 1.2903 0.8230 0.1227 1.3842
2008 -1.0589 1.1788 0.7349 0.1827 1.6227
2009 -0.8934 1.1251 0.7712 0.1685 1.5628
2010 -0.3749 0.9489 0.8620 0.0734 1.2147
2011 0.2089 0.7323 0.6492 0.2024 1.7097
2012 -0.2183 0.8223 0.5713 0.2060 1.7260
2013 -0.1335 0.8078 0.7378 0.1220 1.3817
2014 -0.6264 0.9074 0.6351 0.2157 1.7712
2015 -1.5590 1.3520 0.9250 0.0406 1.1137
2016 -1.3429 1.2836 0.7271 0.1921 1.6638
Table F.4 Annual Rating Curve Statistics for Mazon River near Coal City (ISWS# 123)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -1.7604 1.5233 0.9307 0.0487 1.1379
1982 -1.2385 1.3246 0.9590 0.0290 1.0798
1983 -1.2065 1.1895 0.9001 0.0853 1.2536
1984 -2.2807 1.5574 0.8901 0.1509 1.4917
1985 -1.6747 1.4049 0.8565 0.1611 1.5324
1986 -1.6318 1.4267 0.9217 0.0908 1.2720
1987 -1.4253 1.2926 0.8019 0.1273 1.4014
1988 -1.1868 1.2497 0.9060 0.0953 1.2871
1989 -1.5534 1.2501 0.8275 0.1002 1.3040
1990 -1.8782 1.4826 0.9392 0.0321 1.0887
1991 -1.5426 1.3045 0.9403 0.0601 1.1725
1992 -1.6487 1.3510 0.8019 0.1262 1.3972
1993 - - - - -
1994 - - - - -
1995 - - - - -
1996 - - - - -
1997 -1.1735 1.1133 0.8516 0.0710 1.2069
1998 - - - - -
1999 - - - - -
2000 - - - - -
2001 - - - - -
2002 -1.7636 1.3831 0.8796 0.0949 1.2858
2003 -2.2612 1.5187 0.9262 0.0772 1.2271
2004 -1.8260 1.3261 0.7520 0.2095 1.7423
2005 -1.4413 1.2905 0.8463 0.0728 1.2128
2006 -2.1915 1.5931 0.8201 0.1486 1.4825
2007 -1.8133 1.3987 0.8922 0.0975 1.2947
2008 -1.4203 1.2817 0.8738 0.0924 1.2773
2009 -1.9441 1.4511 0.8351 0.1595 1.5261
2010 -2.1983 1.4933 0.8262 0.1771 1.5991
2011 -1.5395 1.2436 0.7297 0.2729 2.0611
2012 -1.6410 1.2789 0.6388 0.4731 3.5036
2013 -0.8027 1.0209 0.6447 0.2673 2.0308
2014 - - - - -
2015 - - - - -
2016 - - - - -
Table F.5 Annual Rating Curve Statistics for Kankakee River near Wilmington (ISWS# 124)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 - - - - -
1982 - - - - -
1983 - - - - -
1984 - - - - -
1985 - - - - -
1986 -2.2155 1.4172 0.7750 0.1069 1.3274
1987 -2.4769 1.4860 0.7682 0.0980 1.2967
1988 -2.3568 1.4361 0.9277 0.0771 1.2267
1989 -2.3622 1.4523 0.8511 0.0423 1.1187
1990 -3.9410 1.8494 0.8460 0.0687 1.1997
1991 -2.8416 1.5011 0.8777 0.1127 1.3481
1992 -2.9656 1.5496 0.6987 0.1020 1.3104
1993 -3.5124 1.6631 0.6879 0.1162 1.3607
1994 -1.4503 1.1965 0.7613 0.0753 1.2209
1995 -1.8802 1.3307 0.8263 0.0517 1.1467
1996 -2.8500 1.5452 0.8064 0.1137 1.3516
1997 -4.1484 1.8472 0.7510 0.1408 1.4521
1998 -1.3208 1.1504 0.7856 0.0686 1.1995
1999 -2.0678 1.3158 0.7497 0.1482 1.4812
2000 -1.8879 1.3253 0.8406 0.0723 1.2113
2001 -2.1652 1.3761 0.7654 0.1126 1.3478
2002 -2.9241 1.5056 0.8698 0.0910 1.2726
2003 -4.5313 1.9440 0.8995 0.0660 1.1910
2004 -4.7151 1.9551 0.8675 0.0652 1.1884
2005 -2.6242 1.4155 0.7771 0.1347 1.4291
2006 -1.4100 1.1426 0.4400 0.1226 1.3838
2007 -4.4575 1.9486 0.7854 0.1407 1.4517
2008 -2.2066 1.3242 0.6811 0.1431 1.4613
2009 -2.5250 1.4402 0.7784 0.1377 1.4404
2010 -2.9126 1.5444 0.6479 0.1217 1.3806
2011 -2.2220 1.3605 0.8301 0.0949 1.2858
2012 -4.0797 1.8377 0.7921 0.1638 1.5434
2013 -3.2160 1.6243 0.6817 0.2404 1.8907
2014 -1.1833 1.1076 0.6285 0.0779 1.2294
2015 -1.1523 1.0852 0.5371 0.1135 1.3511
2016 -1.5834 1.2356 0.7465 0.0660 1.1913
Table F.6 Annual Rating Curve Statistics for Kankakee River at Momence (ISWS# 125)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 - - - - -
1982 - - - - -
1983 -1.5182 1.1882 0.4944 0.0836 1.2480
1984 - - - - -
1985 - - - - -
1986 - - - - -
1987 - - - - -
1988 - - - - -
1989 - - - - -
1990 - - - - -
1991 - - - - -
1992 - - - - -
1993 0.5861 0.6223 0.2497 0.0756 1.2218
1994 1.0573 0.4798 0.1105 0.0854 1.2538
1995 0.6763 0.5944 0.2598 0.0659 1.1909
1996 - - - - -
1997 - - - - -
1998 -0.6940 0.9492 0.5374 0.0562 1.1606
1999 -0.5298 0.8703 0.6640 0.0482 1.1363
2000 -1.4237 1.2368 0.6753 0.0630 1.1816
2001 -0.9883 1.1125 0.7811 0.0293 1.0807
2002 -0.7247 0.9721 0.6642 0.0610 1.1754
2003 -1.4664 1.2086 0.5760 0.0912 1.2732
2004 -1.2115 1.1088 0.4130 0.1020 1.3102
2005 -2.8732 1.6815 0.8922 0.0402 1.1125
2006 -0.5591 0.9649 0.7245 0.0162 1.0438
2007 -2.3045 1.4786 0.5508 0.1372 1.4387
2008 -3.1052 1.6588 0.6325 0.1366 1.4363
2009 -0.3557 0.8221 0.4045 0.1133 1.3501
2010 -1.5783 1.1865 0.5725 0.0669 1.1939
2011 -3.5763 1.7588 0.7342 0.1324 1.4205
2012 -1.6525 1.2099 0.5376 0.1264 1.3980
2013 -1.5746 1.2475 0.6441 0.0823 1.2436
2014 -0.6471 0.9056 0.4742 0.0814 1.2408
2015 -2.0050 1.3032 0.4978 0.1056 1.3231
2016 -1.3581 1.1462 0.5685 0.0795 1.2345
Table F.7 Annual Rating Curve Statistics for Spoon River at London Mills (ISWS# 229) 
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -2.6863 1.9379 0.7898 0.1413 1.4540
1982 -2.1116 1.7111 0.8731 0.0795 1.2346
1983 -1.9841 1.6299 0.9273 0.0798 1.2354
1984 -1.3517 1.3952 0.9413 0.0444 1.1249
1985 -1.6761 1.4820 0.9221 0.0738 1.2161
1986 -2.0116 1.7073 0.8672 0.1273 1.4013
1987 -1.5843 1.4240 0.7724 0.0996 1.3021
1988 - - - - -
1989 - - - - -
1990 - - - - -
1991 - - - - -
1992 - - - - -
1993 - - - - -
1994 - - - - -
1995 -1.7311 1.4735 0.8671 0.0668 1.1938
1996 -0.9688 1.1998 0.7730 0.0934 1.2809
1997 -0.9058 1.1800 0.8650 0.0618 1.1781
1998 -1.3107 1.3157 0.9087 0.0568 1.1626
1999 -1.6366 1.4898 0.9296 0.0472 1.1332
2000 -1.7811 1.5968 0.9477 0.0352 1.0977
2001 -1.4254 1.4462 0.9624 0.0330 1.0913
2002 -1.5508 1.4652 0.9414 0.0440 1.1238
2003 -2.2606 1.7191 0.8586 0.0923 1.2772
2004 -1.7542 1.4959 0.8873 0.0781 1.2298
2005 -1.3728 1.3179 0.9615 0.0331 1.0917
2006 -1.1554 1.2446 0.8487 0.0967 1.2920
2007 -1.4246 1.3985 0.9599 0.0344 1.0953
2008 -1.3981 1.3622 0.8876 0.0764 1.2245
2009 -2.0526 1.5898 0.8302 0.1048 1.3201
2010 -2.3027 1.6758 0.9042 0.0558 1.1594
2011 -1.9756 1.5595 0.9426 0.0446 1.1254
2012 -1.5186 1.4182 0.8838 0.0813 1.2404
2013 -1.2415 1.3668 0.9423 0.0630 1.1818
2014 -1.8732 1.5462 0.8568 0.1394 1.4469
2015 -2.1164 1.6321 0.8631 0.0800 1.2363
2016 -1.7950 1.5639 0.8178 0.0864 1.2573
Table F.8 Annual Rating Curve Statistics for La Moine River at Colmar (ISWS# 242)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -1.5859 1.5908 0.8554 0.1168 1.3626
1982 -2.5023 1.8436 0.7543 0.1522 1.4968
1983 -1.2581 1.2989 0.8720 0.1267 1.3989
1984 -1.2947 1.3945 0.8930 0.1326 1.4209
1985 -1.1920 1.3258 0.8576 0.1640 1.5445
1986 -1.1375 1.3636 0.8627 0.1365 1.4357
1987 -0.7179 1.0968 0.8196 0.1528 1.4993
1988 - - - - -
1989 - - - - -
1990 - - - - -
1991 - - - - -
1992 - - - - -
1993 -1.0703 1.1645 0.7855 0.1586 1.5225
1994 - - - - -
1995 -1.2447 1.3395 0.8739 0.1169 1.3632
1996 -1.0824 1.3464 0.7731 0.2930 2.1738
1997 -0.4692 1.0843 0.7265 0.2012 1.7042
1998 -1.2630 1.3365 0.8829 0.1067 1.3269
1999 -1.2580 1.2737 0.7938 0.1730 1.5817
2000 -2.0143 1.6456 0.7984 0.1866 1.6396
2001 -1.9570 1.5826 0.8965 0.1065 1.3259
2002 -1.7204 1.4651 0.8079 0.1718 1.5767
2003 -1.2942 1.3613 0.7932 0.1093 1.3360
2004 -1.2747 1.2842 0.8098 0.1411 1.4533
2005 -1.2231 1.2546 0.7770 0.2103 1.7458
2006 -2.2102 1.6974 0.8290 0.1545 1.5061
2007 -1.6441 1.4221 0.8132 0.1882 1.6465
2008 -1.8414 1.5502 0.8518 0.1397 1.4480
2009 -2.5143 1.7418 0.8565 0.1637 1.5433
2010 -2.2072 1.6000 0.8702 0.1350 1.4301
2011 -2.8858 1.8043 0.9063 0.1037 1.3164
2012 - - - - -
2013 - - - - -
2014 -2.2210 1.7251 0.8881 0.1146 1.3549
2015 -2.0749 1.5930 0.8566 0.1411 1.4534
2016 -1.0116 1.1831 0.7473 0.1460 1.4723
Table F.9 Annual Rating Curve Statistics for La Moine River at Ripley (ISWS# 245)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 - - - - -
1982 - - - - -
1983 - - - - -
1984 -1.3552 1.4011 0.8345 0.1553 1.5090
1985 -0.9583 1.2364 0.8514 0.1505 1.4902
1986 -1.2404 1.4351 0.7776 0.2651 2.0189
1987 -0.7430 1.1121 0.7567 0.2209 1.7955
1988 -0.6388 1.0937 0.8513 0.1211 1.3783
1989 - - - - -
1990 -0.8724 1.3276 0.9222 0.0772 1.2270
1991 - - - - -
1992 - - - - -
1993 -1.6411 1.3839 0.6106 0.0419 1.1175
1994 -0.7964 0.9967 0.4837 0.1720 1.5774
1995 -0.5588 1.0161 0.8712 0.0874 1.2605
1996 -1.1463 1.2255 0.8526 0.1118 1.3450
1997 -0.5896 1.1207 0.9081 0.0745 1.2182
1998 -0.9510 1.1131 0.7836 0.1980 1.6900
1999 -1.0980 1.2487 0.8564 0.1002 1.3042
2000 -1.6944 1.5203 0.7732 0.1273 1.4013
2001 -0.5931 1.0629 0.8305 0.1244 1.3904
2002 -0.8453 1.0979 0.7790 0.1232 1.3859
2003 -0.5214 0.9622 0.6435 0.0882 1.2633
2004 -0.4731 0.9037 0.3557 0.3901 2.8118
2005 -0.8818 1.0857 0.7305 0.2087 1.7386
2006 -1.5233 1.4564 0.7911 0.2135 1.7609
2007 -1.3125 1.1007 0.8420 0.1253 1.3938
2008 -0.6003 0.9608 0.6350 0.1900 1.6547
2009 -0.9158 1.1690 0.7196 0.1926 1.6659
2010 -1.4302 1.3111 0.8401 0.0829 1.2457
2011 -0.8691 1.1000 0.7201 0.1986 1.6927
2012 -0.8789 1.0657 0.7860 0.0837 1.2485
2013 -0.6576 0.9740 0.8884 0.0736 1.2153
2014 -0.6769 0.9377 0.7598 0.0971 1.2935
2015 -0.9119 1.1397 0.7734 0.1957 1.6797
2016 -0.7298 1.0445 0.6276 0.1901 1.6549
Table F.10 Annual Rating Curve Statistics for Sangamon River at Monticello (ISWS# 249)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -1.1531 1.3051 0.9082 0.0815 1.2411
1982 -0.4271 0.9838 0.9621 0.0145 1.0392
1983 -1.1549 1.2365 0.8816 0.1178 1.3664
1984 -0.6753 1.0348 0.8867 0.0994 1.3013
1985 -1.3641 1.3842 0.9111 0.0676 1.1962
1986 -0.8026 1.1482 0.8861 0.0830 1.2459
1987 -0.6660 1.0453 0.7785 0.0690 1.2006
1988 -0.3843 0.7832 0.8144 0.0975 1.2948
1989 -0.4119 0.9558 0.8324 0.0917 1.2752
1990 -0.6914 1.1346 0.9031 0.0639 1.1846
1991 -0.4521 0.9799 0.9548 0.0330 1.0914
1992 -1.0788 1.1755 0.7578 0.1556 1.5105
1993 -0.3715 0.9248 0.7822 0.0704 1.2052
1994 -0.3140 0.9407 0.8843 0.0368 1.1024
1995 - - - - -
1996 -1.3989 1.3034 0.9088 0.0614 1.1768
1997 -1.0083 1.1344 0.9073 0.0577 1.1651
1998 -0.9523 1.1022 0.9471 0.0378 1.1055
1999 -1.0475 1.0159 0.8556 0.0970 1.2933
2000 -1.2183 1.2444 0.8437 0.1055 1.3226
2001 -0.2087 0.8275 0.8513 0.0513 1.1455
2002 -0.3613 0.9075 0.8291 0.0629 1.1813
2003 -1.6547 1.4005 0.8442 0.0889 1.2655
2004 -0.6085 0.9707 0.6793 0.1445 1.4666
2005 -0.5096 0.9193 0.7751 0.1026 1.3125
2006 -0.4227 0.9284 0.6721 0.1416 1.4552
2007 -0.3716 0.8806 0.8098 0.0783 1.2305
2008 -1.3794 1.2685 0.8808 0.1352 1.4308
2009 - - - - -
2010 -0.7955 1.0371 0.8454 0.0674 1.1956
2011 -1.0682 1.0758 0.9125 0.0631 1.1819
2012 -1.1734 1.1410 0.7620 0.0968 1.2924
2013 0.1575 0.7312 0.7238 0.1079 1.3309
2014 -1.3990 1.2478 0.7905 0.1163 1.3609
2015 -0.5200 0.8665 0.6969 0.1022 1.3110
2016 -1.5952 1.3519 0.8562 0.0885 1.2644
Table F.11 Annual Rating Curve Statistics for Kaskaskia River at Vandalia (ISWS# 361)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -2.3861 1.7224 0.8825 0.0605 1.1738
1982 -1.8941 1.4764 0.8251 0.0838 1.2486
1983 -1.2778 1.2499 0.8123 0.0977 1.2954
1984 -0.7483 1.1061 0.7929 0.0891 1.2662
1985 -0.9909 1.2792 0.9079 0.0578 1.1654
1986 -1.0439 1.2165 0.8548 0.1000 1.3036
1987 -1.1176 1.2455 0.8438 0.1357 1.4327
1988 -0.3138 0.9583 0.9270 0.0550 1.1568
1989 - - - - -
1990 -1.8137 1.4711 0.9015 0.0574 1.1643
1991 -0.9669 1.2234 0.9119 0.0972 1.2937
1992 -1.4336 1.3001 0.7921 0.1019 1.3101
1993 -1.5550 1.3289 0.8987 0.0648 1.1873
1994 -1.0332 1.1672 0.7855 0.1046 1.3193
1995 - - - - -
1996 -1.6982 1.4308 0.9101 0.0895 1.2675
1997 -1.4207 1.3459 0.8481 0.1051 1.3210
1998 -1.6070 1.3794 0.9161 0.0728 1.2128
1999 -1.3822 1.3258 0.9437 0.0655 1.1897
2000 -1.7436 1.4362 0.8830 0.1130 1.3492
2001 -1.7446 1.4018 0.8652 0.0777 1.2286
2002 -1.9338 1.4475 0.8375 0.0643 1.1856
2003 - - - - -
2004 -1.6188 1.3926 0.8950 0.0820 1.2428
2005 -1.6586 1.3623 0.9581 0.0443 1.1246
2006 -1.9636 1.4582 0.8927 0.1047 1.3197
2007 -1.3930 1.2782 0.9311 0.0700 1.2038
2008 -2.4096 1.5768 0.9430 0.0754 1.2213
2009 -1.9945 1.4559 0.7391 0.1149 1.3561
2010 -1.2746 1.2336 0.7853 0.0779 1.2292
2011 -1.5477 1.3058 0.9224 0.0601 1.1725
2012 -1.6054 1.3676 0.8655 0.1147 1.3552
2013 -1.5016 1.3311 0.8605 0.1163 1.3609
2014 -1.7921 1.4773 0.9010 0.0889 1.2656
2015 -2.3491 1.6372 0.8440 0.0917 1.2752
2016 -1.8432 1.4216 0.8174 0.1041 1.3177
Table F.12 Annual Rating Curve Statistics for Silver Creek near Freeburg (ISWS# 367)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -1.2729 1.6586 0.9359 0.0772 1.2269
1982 -1.6540 1.6430 0.8916 0.1220 1.3817
1983 - - - - -
1984 -0.9929 1.2451 0.8921 0.1252 1.3934
1985 -0.8082 1.1734 0.8890 0.1070 1.3277
1986 -1.3562 1.3933 0.8211 0.2092 1.7409
1987 -1.8399 1.6007 0.7663 0.2570 1.9759
1988 -0.8203 1.2363 0.9067 0.1036 1.3160
1989 - - - - -
1990 -1.1958 1.3694 0.9278 0.1149 1.3558
1991 -0.9875 1.2799 0.8571 0.1767 1.5971
1992 -1.1801 1.2975 0.6814 0.2192 1.7877
1993 -1.8141 1.4838 0.8578 0.2167 1.7760
1994 -1.2076 1.2049 0.6988 0.2452 1.9149
1995 -1.5281 1.4421 0.8615 0.1512 1.4927
1996 -2.0912 1.6953 0.9150 0.1124 1.3470
1997 -1.9930 1.6340 0.8371 0.1554 1.5095
1998 -1.6495 1.4654 0.8942 0.1217 1.3805
1999 -1.4360 1.3945 0.8914 0.1330 1.4224
2000 -1.7422 1.5641 0.8945 0.1120 1.3457
2001 -1.6947 1.5306 0.8446 0.1484 1.4818
2002 -1.6512 1.4671 0.8759 0.1304 1.4129
2003 -1.9820 1.6095 0.9070 0.0806 1.2382
2004 -1.7472 1.4653 0.8732 0.1466 1.4747
2005 -1.2520 1.2415 0.8506 0.1351 1.4306
2006 -1.6706 1.4517 0.7937 0.1906 1.6571
2007 -1.3978 1.3518 0.8983 0.0824 1.2440
2008 - - - - -
2009 -2.0865 1.6143 0.8880 0.1448 1.4679
2010 -1.7895 1.4338 0.7343 0.2152 1.7689
2011 - - - - -
2012 - - - - -
2013 - - - - -
2014 - - - - -
2015 - - - - -
2016 - - - - -
Table F.13 Annual Rating Curve Statistics for Little Wabash River at Carmi (ISWS# 370)  
 
 
 
 
 
 
Water Year a b r2 Se CF
1981 -1.5233 1.3464 0.9221 0.0783 1.2305
1982 -1.3630 1.2809 0.9030 0.0876 1.2613
1983 - - - - -
1984 -1.4212 1.2609 0.8853 0.0963 1.2908
1985 - - - - -
1986 - - - - -
1987 - - - - -
1988 - - - - -
1989 - - - - -
1990 - - - - -
1991 - - - - -
1992 - - - - -
1993 - - - - -
1994 -1.4671 1.2160 0.8772 0.1201 1.3749
1995 -1.3729 1.2117 0.8881 0.1411 1.4534
1996 -1.4943 1.2475 0.9332 0.1017 1.3093
1997 -1.6394 1.3168 0.9312 0.1036 1.3160
1998 -2.1263 1.4380 0.9393 0.0779 1.2291
1999 -1.5556 1.2844 0.9491 0.0645 1.1863
2000 -1.2641 1.2002 0.9103 0.0982 1.2973
2001 -1.6825 1.3443 0.9423 0.0519 1.1475
2002 -1.2604 1.1752 0.9120 0.1201 1.3747
2003 -1.5516 1.2329 0.9372 0.0791 1.2331
2004 -1.1896 1.1283 0.8532 0.1373 1.4390
2005 -1.2921 1.1667 0.9331 0.0849 1.2524
2006 -1.2965 1.2254 0.8856 0.1034 1.3152
2007 -1.5338 1.2325 0.9379 0.0641 1.1852
2008 -1.3680 1.1999 0.8783 0.1715 1.5755
2009 -1.5762 1.2890 0.8862 0.1261 1.3966
2010 -1.5715 1.2777 0.9027 0.0790 1.2329
2011 -1.3079 1.1696 0.8854 0.1654 1.5499
2012 -1.2587 1.2060 0.7618 0.1872 1.6422
2013 - - - - -
2014 -1.4667 1.2352 0.9185 0.1014 1.3083
2015 -1.0741 1.0927 0.8122 0.1413 1.4543
2016 -1.5251 1.2637 0.9015 0.0939 1.2825
Table F.14 Annual Rating Curve Statistics for Cache River at Forman (ISWS# 378)  
 
 
 
Water Year a b r2 Se CF
1981 -1.1695 1.3427 0.9209 0.0661 1.1914
1982 -1.6249 1.5139 0.8883 0.1023 1.3113
1983 -1.3183 1.1763 0.8059 0.2287 1.8330
1984 -1.1229 1.3037 0.8840 0.1764 1.5960
1985 -1.3592 1.3574 0.7809 0.1603 1.5293
1986 -1.3615 1.3667 0.8636 0.1786 1.6051
1987 -1.5415 1.4851 0.8394 0.1550 1.5078
1988 -1.4026 1.4238 0.8898 0.1414 1.4545
1989 -1.2809 1.2977 0.8541 0.1645 1.5464
1990 -1.0268 1.1747 0.9427 0.0600 1.1724
1991 -1.5095 1.3615 0.8574 0.1369 1.4373
1992 -1.4584 1.2780 0.8365 0.1386 1.4439
1993 -1.9604 1.4833 0.8935 0.1161 1.3602
1994 -1.7185 1.4123 0.8442 0.1540 1.5040
1995 -2.0612 1.5638 0.8654 0.1273 1.4013
1996 -1.6585 1.3899 0.9022 0.0927 1.2783
1997 -1.9695 1.5345 0.8564 0.1628 1.5396
1998 -1.7409 1.4122 0.8338 0.1863 1.6382
1999 -1.8350 1.4306 0.9408 0.0573 1.1640
2000 -1.8978 1.4892 0.9640 0.0497 1.1409
2001 -2.7603 1.9624 0.8085 0.2126 1.7565
2002 -1.8108 1.3529 0.9063 0.0933 1.2804
2003 -1.7492 1.3647 0.8523 0.1265 1.3983
2004 -1.7672 1.4074 0.8220 0.1205 1.3761
2005 -1.7652 1.3442 0.8737 0.1088 1.3343
2006 -1.9655 1.4936 0.9321 0.0607 1.1744
2007 -1.9160 1.3471 0.9073 0.0493 1.1397
2008 -2.1470 1.4637 0.8922 0.0970 1.2930
2009 -2.0821 1.5077 0.8668 0.1120 1.3456
2010 -2.2937 1.4796 0.9637 0.0252 1.0690
2011 - - - - -
2012 -1.4192 1.2330 0.8071 0.1961 1.6817
2013 -2.1742 1.4802 0.8989 0.1034 1.3152
2014 -2.5740 1.6765 0.9108 0.0724 1.2116
2015 -2.3792 1.6025 0.8713 0.1454 1.4700
2016 -2.3865 1.5712 0.7776 0.2305 1.8419
Appendix G. Annual Discharge, Load, and Concentration for Trend Analysis I 
 
Figure G.1 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Pecatonica at 
Freeport (ISWS# 102) 
 
 Figure G.2 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Rock River at 
Rockton (ISWS# 103) 
 Figure G.3 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Vermilion River 
near Leonore (ISWS# 122) 
 
Figure G.4 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Mazon River near 
Coal City (ISWS# 123) 
 Figure G.5 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Kankakee River 
near Wilmington (ISWS# 124) 
 Figure G.6 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Kankakee River 
at Momence (ISWS# 125) 
 Figure G.7 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Spoon River near 
London Mills (ISWS# 229) 
 Figure G.8 Annual Discharge (a), sediment load (b), and sediment concentration (c) for La Moine River at 
Colmar (ISWS# 242) 
 Figure G.9 Annual Discharge (a), sediment load (b), and sediment concentration (c) for La Moine River at 
Ripley (ISWS# 245) 
 Figure G.10 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Sangamon 
River at Monticello (ISWS# 249) 
 Figure G.11 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Kaskaskia River 
at Vandalia (ISWS# 361) 
 Figure G.12 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Silver Creek 
near Freeburg (ISWS# 367) 
 Figure G.13 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Little Wabash 
River at Carmi (ISWS# 370) 
 Figure G.14 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Cache River at 
Forman (ISWS# 378) 
Appendix H. Annual Discharge, Load, and Concentration for Trend Analysis II 
 
Figure H.1 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Pecatonica at 
Freeport (ISWS# 102) 
 
 Figure H.2 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Rock River at 
Rockton (ISWS# 103) 
 Figure H.3 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Vermilion River 
near Leonore (ISWS# 122) 
 
Figure H.4 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Mazon River near 
Coal City (ISWS# 123) 
 Figure H.5 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Kankakee River 
near Wilmington (ISWS# 124) 
 Figure H.6 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Kankakee River 
at Momence (ISWS# 125) 
 Figure H.7 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Spoon River near 
London Mills (ISWS# 229) 
 Figure H.8 Annual Discharge (a), sediment load (b), and sediment concentration (c) for La Moine River at 
Colmar (ISWS# 242) 
 Figure H.9 Annual Discharge (a), sediment load (b), and sediment concentration (c) for La Moine River at 
Ripley (ISWS# 245) 
 Figure H.10 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Sangamon 
River at Monticello (ISWS# 249) 
 Figure H.11 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Kaskaskia River 
at Vandalia (ISWS# 361) 
 Figure H.12 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Silver Creek 
near Freeburg (ISWS# 367) 
 Figure H.13 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Little Wabash 
River at Carmi (ISWS# 370) 
 Figure H.14 Annual Discharge (a), sediment load (b), and sediment concentration (c) for Cache River at 
Forman (ISWS# 378) 

